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The /orer Test 


when speed, perform 


For Commercial and Mobile Radio testing, the 
stands alone. Let 


the Xplorer perform all your quick radio 


‘Xplorer 


checks, instantly determining the radio's fre- 
quency, CTCSS, DCS, DTMF, deviation or 
signal strength. The Xplorer automatically = 
locks on to any nearfield signal from 


in less than a second. 


There is 1 -Whether you're 
in the field or in the shop, the Xplorer is the 
portable, compact and economical solution 


for any two-way communications business. 


er 


Datent Ne. 5.471.408 


Freq. Range 30MHz - 2GHz 
Modulation FM Deviation 
Freq. Response 50 - 3000Hz 


Auto Sweep Time <1 second 


Input 50 Ohm -59dBm @100MHz 
-25dBm @1GHz CTCSS Decode 
Display 2 line LCD 
Power Internal NiCad f ae 
Check out our 
Web Site 
Www. 


optoelectronics.com 


DCS Decode 


ceiver. The professional choice 
e, and reliability are an issue ! 


Nearfield receiver, sweeps 30MHz-2GHz in <1 
second 

-SS, DCS, and D 
record tones into memory 


Decodes € IF. Manually 
Lockout up to 1000 frequencies 

Store sies in memory with time & date 
stamp, as well as number of hits per frequency 
NMEA-0183 ¢ 
& Longitude coordinates (GPS Required) 
VFO mode for tuning to specific frequencies 


face for recording Latitude 


PC interface for down! g data from memory 
FM demodulation / Built-in spe 
Auto or manual frequency hol 


Maximum nearfield reception / Up to 1/ 


a “{ MADE IN U.S.A, 


mile away 


Xplorer includes: TA100S antenna, NiCads, 
Charger, PC Download cable and software 


DTMF Decode 


Controllers 


Vega’s 5100 Series compact, easily rack-mounted, 
two-line/four-frequency radio control consoles provide instant 
PTT, timed mute, and other most-needed features. These 
tone-format consoles allow you to quickly select one or any 
combination of up to ten stations that are not already selected 
for TX / RX control. Instant PTT switches allow immediate 
response to a call ona particular “selected” or “unselected” 
line, without disturbing the programming of the “selected” 
simulcast group or line. 

Standard features available on the cost-effective and 
versatile 5100 Series consoles include: 

1 SELECTED switches for selecting any combination of 
lines for transmitting and receiving. 

O UNSELECTED switches for monitoring any combination 
of unselected lines. 

O TX ALL (simulcast) switch for selecting all lines for both 
transmit and receive. 

1 RX ALL switch for monitoring all unselected lines 

(i Separate speakers and volume controls for “selected” 
(TX / RX) and “unselected” (RX-only) audio 

CO GROUP SELECT switch for easy selection of TX / RX 
line combinations 

Cc Line-activity LEDs (function on all lines, selected or not) 

Heavy-duty 120/240 V ac power supply (also runs on 12 
V dc) 


OPTIONS 
0 DCA-3 external three-line adapter for DC-format lines 
2 Gooseneck and desk microphones, headsets, footswitch 
4 DTMF pad 
0 Cross mute 
Clock, audio-level bargraph, and cross-mute indicators 
O Rack-mount kit 
The 5100 Series has the flexibility to accommodate most 
any multiline console requirements. Call or fax us today for full 
details on the 5100 Series consoles! 


VEGA IIT 


Division of EVI Audio 
Signaling Products Group 
9900 East Baldwin Place « El Monte, California 91731-2294 


Telephone: (818) 442-0782 «+ Toll-Free: 800-877-1771 
Fax: (818) 444-1342 » FaxBack: (818) 444-2017 / 800-274-2017 
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maintenance calls for a 


fresh approach 

Bob Garner 

PCS networks will create a 
workload for technicians of 20 
to 40 base stations each, in 
environments from freezing 
cold to desert sun. New designs 
are required to characterize the 
RF performance of CDMA 
base stations. 


DSP permeates the 
wireless infrastructure 
Artis C. Street, M.S.ELE. 

The size of cellular and PCS 
base stations continues to 
shrink in direct proportion to 
the amount of digital signal 
processing employed to per- 
form the functions traditionally 
handled by analog components. 


ESMR: Integrating 
networks to provide 
commercial service 

MRT staff 

Using digital technology, a 
ulility provider creates a rev- 
enue-producing ESMR opera- 
tion that also satisfies its own 
internal communications needs 
at reduced cost. 


Public safety communications 
Operation gold star 


John Downing 


Resourceful interconnection of 


law enforcement radio re- 
sources Can support communi- 
cation for coordinated tactical 
operations, 


Web site directory 

Jump on the Internet after 
browsing this catalog of Web 
sites offered by advertisers in 
this issue. 
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On the cover: Portable test sets have been 
designed specifically tor technicians who main- 
tain many CDMA base stations in all kinds of 
weather. See story, page 10. Photo courtesy of 
Hewlett-Packard, Liberty Lake, WA. 
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TOWER-MOUNTED PREAMPLIFIER 

The new 423-Series brings economy with uncompromised 
performance to TX RX Systems’ family of dependable tower- 
mounted preamplifiers. Model 423-86A-01-18 has an 18 MHz 
pass window and maintains better than 100 dB attenuation 
against transmitters in the 851-869 MHz band. 


TRANSMIT MULTICOUPLER 

T-Pass®, the trademark for TX RX Systems’ patented three- 
port bandpass cavity filter technology, features unsurpassed 
ease of expansion, reliable performance and superior 
system design flexibility. 


Number of Channels: 12 

Tx-to-Tx Isolation: >80 dB 

insertion Loss@250 KHz spacing: 4.0 
Max. Power @ 250 KHz Spacing: 150 W 


REPEATER AMPLIFIER (aka Signal Booster) 

These amplifiers are used to extend radio coverage into areas such as 
convention centers, prisons, shopping centers, subways, and airports. Models 
are available with various gains, pass bandwidths, enclosures, supervisory 
and backup features. Model 61-89A-03-OLC-G2 with its 18 MHz pass windows 
and high gain is our most popular selling model. 
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ditorial 


‘The amount of the notice will be uncomfortably brief.’ 


About five years ago, the FCC froze 
license applications for new exclusive pri- 
vate radio systems in the 470MHz- 
512MHz band to give it time to “refarm” 
the spectrum. Refarming is a change of 
technical, operating and licensing require- 
ments intended to fit more users into a 
given portion of spectrum. 

In 1995, the FCC issued new rules in the 
refarming proceeding and announced that 
it would lift the freeze. 

Shortly thereafter, it delayed lifting the 
freeze when the Land Mobile Communi- 
cations Council (LMCC) asked for time to 
recommend procedures for coordinating 
applications and for avoiding interference 
among the new and existing systems. 
LMCC wanted to avoid the prospect of 
conflicting applications being filed with 
different coordinators and then being for- 
warded to the FCC. The FCC might use 
auctions to resolve mutually exclusive 
applications, something most private radio 
users want to avoid. 

On Sept. 10, 1997, LMCC sent its plan to 
the commission. In response, the FCC an- 
nounced that it would lift the freeze on Oct. 
17, Since Oct. 1, license seckers have been 
permitted to submit applications to fre- 
quency coordinators, and the coordinators 
now communicate with each other about 
conflicting applications. Regardless of 
which coordinator receives an application 
to use a given frequency in a given loca- 
tion, the first such application received is 
the one to be forwarded to the commission. 

Then, on Oct. 7, in a move that sur- 
prised an audience to whom he spoke at 
the Industrial Telecommunications Asso- 
ciation conference in Washington, an FCC 
official announced that the freeze may not 
be lifted after all. 


The reason seems to be a combination 
of factors, 

For one thing, several petitions for re- 
consideration sent to the FCC in the 
refarming matter haven't yet been an- 
swered. Maybe, all by itself, the question 
of these petitions wouldn't have led to a 
continuation of the freeze. But there is 
some concern that one or more of the pe- 
titions might be resolved in a way that 
would require the FCC to modify or re- 
scind some of the licenses granted after 
Oct. 17. 

For another thing, the Association of 
Public-Safety Communications Offi- 
cials—International (APCO), which rep- 
resents police and fire departments, filed 
an “emergency petition for clarification” 
with the FCC on Oct. |, pointing out a 
possible problem: Business and industrial 
users might apply for licenses to use full- 
power radio systems on channels separated 
as little as 12.5SkHz from existing public 
safety systems. Too close, says APCO. 
And APCO thinks the FCC hasn’t made it 
clear whether such assignments would be 
allowed. 

Although careful frequency coordina- 
tion might and should avoid interference 
from the 12.5kHz offset channels, APCO 
wants to be sure. It wants offset channels 
adjacent to existing public safety systems 
to be reserved for future public safety 
applicants only. 

Complicating things even more, the 1997 
federal Balanced Budget Act contains two 
definitions of “public safety services.” One 
falls in line with APCO's traditional “guns 
and hoses” membership of police and fire 
agencies. This definition is in language that 
describes entities intended to receive real- 
located spectrum from TV channels 60-69. 
The other, a broader definition, includes 
utilities, railroads, pipelines, automobile 
clubs and metropolitan transit authorities. 
It appears in language that describes radio 
services not subject to spectrum auctions, 
and that directs the FCC to make sure that, 
when allocating spectrum, it takes into con- 
sideration the needs of this broader class of 
public safety users. 

So, previously filed petitions for recon- 
sideration, the APCO petition and the po- 
tential for several additional classes of 
radio users to claim certain rights or privi- 
leges as “public safety” users led the chief 
of the FCC Wireless Telecommunications 
Bureau, Daniel Phythyon, to make an an- 
nouncement Oct. 7 at the ITA conference. 
He said it was his intention to stay the 
order lifting portions or all of the freeze on 


accepting applications for exclusive sys- 
tems in the 470MHz-512MHz band. With 
the freeze otherwise having been due to 
lift only 10 days later, he commented, 
“The amount of the notice will be uncom- 
fortably brief.” 

The freeze already has been “uncom- 
fortably long.” 

Phythyon said he has no estimate of a 
new timeline for resolving the Issues un- 
derlying the freeze. As of Oct. 9. with this 
column due to be sent to the printer, it 
looked as though Phythyon might lack 
enough commissioners’ votes to sustain 
the stay he said he intended to issue. So as 
you read this, the controversial stay may 
not have been issued, and there may be joy 
in private radio. If the stay éy issued, a lot 
of private radio users, equipment dealers 
and manufacturers will be justifiably frus- 
trated, and you might hear them yell from 
where you are. 

Let there be joy. 


Moratoria no more 

On Sept. 11, adding its voice to that of 
Cellular Telecommunications Industry 
Association (CTIA), Personal Communi- 
cations Industry Association (PCIA) called 
on the FCC “to preempt state and local 
moratoria on tower siting that bar entry 
into the wireless communications market- 
place.” PCIA wants an end to open-ended 
moratoria, any single moratoria or cumu- 
lative moratona extending beyond 90 days 
and any moratoria based on radio- 
frequency emission concerns, 

The FCC has shown reluctance to pre- 
empt state authority in certain matters, 
partly because federal courts sometimes 
scrutinize preemptions carefully and may 
overtum them, Once upon a time, though, 
the FCC was reluctant to regulate the fre- 
quency coverage of radio receivers, and it 
managed to reform its ways on that matter 
at the histrionic urging of CTIA. Maybe 
CTIA and PCIA together can cause the 
FCC to reform its ways once again and 
override state and local government au- 
thority. Maybe. Scanner hobbyists don’t 
have access to taxpayer money to pay for 
the defense of their interests. State and 
local governments do. 

That's what you want to see, isn’t it? 
Your state and local tax dollars being used 
to pay lawyers to fight other lawyers paid 
by your federal tax dollars in a court sup- 
ported by—your tax dollars. 

—Don Bishop 
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...-POWER ON WITH ASTRON 
SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


eHIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 


COMMUNICATIONS EQUIPMENT, FOR ALL ~ 


FREQUENCIES INCLUDING HE. 


eHEAVY DUTY DESIGN 
LOW PROFILE 

eLIGHT WEIGHT PACKAGE 
eEMI FILTER 

MEETS FCC CLASS B 


MODEL CONT. AMP ICS 
SS-10 
$S-12 
SS-18 


$S-25 
$S-30 
SS-25M* 
$S-30M* 


* *with separate volt and amp meters 


PROTECTION FEATURES: 


eCURRENT LIMITING 
eOVERVOLTAGE PROTECTION 
eFUSE PROTECTION 

eOVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 

INPUT VOLTAGE: — 90-132 VAC 50/60 Hz OR 
180-264 VAC 50/60 Hz 
SWITCH SELECTABLE 

OUTPUT VOLTAGE: 13.8 VDC 


SIZE (inches) WT.(Ibs.) 


2.3x6x9 

2.3x6x9 

2.3x6x9 
27/8x7x9 3/8 
33/4x7x9 5/8 
27/8x7x9 3/8 
33/4x7x9 5/8 


e All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19 x 9 3/8) 
* To order Rack Mount Version change SS to SRM (example: SRM-10) 
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9 Autry, Irvine, California 92618 
714-458-7277 Fax 714-458-0826 
www.astroncorp.com 
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C alendar 


1997 
October 


27-29—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association. Seattle Convention Center, Seattle, Contact: 
Francesea Dea, 702-739-4025, or Tim Ayers, 202-736-3203. 

27-28—Small Business in Telecommunications Legislative Forum, 
Sheraton Washington, Washington, DC, Contact: 202-736-3203, 


November 

6-7—AMTEX, sponsored by the American Mobile Telecommunications 
Association. Hilton at Walt Disney World Village, Orlando, FL. Contact: 
202-331-7773. 

6—8—Second International Congress on Commercial Trunked Radio, 
sponsored by the International Mobile Telecommunications 
Association. Hilton at Walt Disney World Village, Orlando, FL. Contact: 
202-331-7773. 

12-16—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Holiday Inn International 
Drive Resort, Orlando, FL. Contact; Bernie Brownson, 303-371-8182. 

21—Radio Club of America, Communications Symposium, 88th 
Anniversary Dinner and Awards Presentation, New York Athletic 
Club, New York. Contact: Gerri Hopkins, 908-842-5070. 


1998 
February 


23-25—Wireless, sponsored by the Cellular Telecommunications Industry 
Association, Georgia World Congress Center. Atlanta. Contact: 
212-964-7000. 


March 

14—ENTELEC, sponsored by the Energy Telecommunications and Elec- 
trical Assocation, Marriott River Center, San Antonio. TX. Contact: 281- 
357-8700, 
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April 

20-23—Expo Comnm/Comdex, sponsored by EJ. Krause & Associates, 
McCormick Place. Chicago, Contact: 301-493-5500. 

22-24—International Wireless Communications Expo, co-sponsored by 
Mobile Radio Technology. Las Vegas Convention Center, Las 
Vegas. Contact: 800-288-8606. 


May 

18-21—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Westin Hotel, Ottawa, Canada. Contact: 908- 
562-3870. 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center. 
Toronto, Canada. Contact: 613-233-4888, ext. 102. 
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8-11—Supercomm, sponsored by USTA and TIA, Georgia World Con- 
gress Center, Atlanta, Contact: 202-326-7300. 

28-Jwly 2—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Hynes Convention Center, Bos- 
ton, Contact, 202-872-0030. 
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23-25—Personal Communications Showcase, sponsored by Personal 
Communications Industry Association, Orange County Convention 
Center. Orlando, FL. Contact: 703-739-0300, 

23-25—PCS Latin America. sponsored by the Personal Communications 
Industry Association. Orlando. FL. Contact: Cathy Graham, 703-739- 
O300, ext. 3706. 


October 


14-16—TelecomLatina, co-sponsored by Mobile Radio Technology. 
Miami Beach Convention Center, Miami. Contact: 1-800-288-8606, 
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THE NET TIME SOMEBODY TRIES TO SELL 
YOU ON A GLITZY, SOUPED-UP TWO-WAY, 
YOU MIGHT WANT TO ADJUST THE SQUELCH 


orget all the fancy bells and whistles. All 

you need is a two-way radio that does the 

job, plain and simple. And that’s exactly 
what you get with the new BANTAM” from Midland. 

It’s small enough to hold in the palm of 
your hand, tough enough to 
meet rugged military specs ee. 
and loaded with features you'll 7 
use everyday, Just mount it under the dash and 
it’s ready to go to work. 

The BANTAM gives you up to 20 channels 
wideband coverage with a choice of 150-174 MHz 
VHF or 450-470 MHz UHF. Plus, it offers built-in 
programmable CTCSS, DCS and CS; multi-mode 
12.5/25 kHz; and fast priority scanning. 


So, if you're ready to get down to business, 
call 888-669-4567, exr. 1/22. fora 
free brochure about the BANTAM. 


AAiDLAND' 


wwweomidlancdusi cern 


L} ¥ E S please send me the free brochure about Midland’s 
new Bantam two-way. Call 888-669-4567 ent. 1122, 


Or mail te: Marketing Department: Midland USA, Ine 
1690 N. Topping Avenue: Kansas City, MO 64120 
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ADDRESS 
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echnically speaking 


Locating cable faults with the time domain reflectometer 


By Harold Kinley, C.E.T. 


Opens, shorts or less-severe impedance 
discontinuities have a way of showing up 
on cables in strange places—places you 
might never suspect. These can occur on 
coaxial transmission lines or twisted-pair 
lines. Such opens, shorts or other imped- 
ance discontinuities are called fau/ts. The 
location of faults cannot be determined 
with simple ohmmeters. Even the exist- 
ence of certain faults cannot be deter- 
mined with an ohmmeter. After all, we 
can't begin to correct a fault unless we 
know where it is or at least have some 


idea where to start looking for it. 


Time domain reflectomer 

The basic principle of the time domain 
reflectometer (TDR) is fairly simple. See 
Figure | below. A pulse is generated and 
sent down the line. If the line is termi- 
nated in a load impedance that is equal to 
the characteristic impedance of the line 
(Zo = Z.). no reflected wave or echo will 
be returning to the generator or source. 
Let P; represent the incident pulse gener- 
ated by the pulse generator and P, repre- 
sent the echo or pulse reflected by the 
impedance discontinuity. By measuring 
the time difference between the incident 


TRANSMISSION 
LINE 


Figure 1, To closely examine the echo pulse(s), an oscilloscope is connected to the TDR. By 
measuring the time delay between the incident and echo pulses, the distance to the fault can 
be determined. The Cablemate Analyst reflectometer makes it simple to perform this calculation. 


Figure 2. Waveforms for various load impedances. At A, the transmission line is open, resulting 
in a positive echo pulse nearly equal to the incident pulse. At B, the transmission line is shorted, 
resulting in a negative echo pulse nearly equal to the incident pulse. At C, the transmission line 
is terminated in a load impedance much higher than the characteristic impedance of the line. 
At D, the transmission line is terminated in a load impedance much less than the characteristic 
impedance of the line. At E, the transmission line is terminated in a capacitive reactance. At F, 
the transmission line is terminated in an inductive reactance. At G, the transmission line is 
terminated in a load impedance slightly greater than the characteristic impedance of the line, 


resulting in a minor reflection, 


pulse (P;) and the echo or reflected pulse 
(P,), it is possible to determine the dis- 
tance to the fault that produced the echo 
pulse. Calculations must include the ve- 
locity factor of the cable. 

If a transmission cable has a velocity 
factor of 1.0, then a pulse will propagate 
down the line at 0,982 foot per nanosec- 
ond (0.982ft/ns). If the velocity factor of 
a transmission cable is 0.66 and the time 
difference between Pj and P, is 430ns as 
measured on the time base of the oscillo- 
scope, then the distance traveled by the 
echo pulse is: 0.66 X 0.982 xX 430 
= 278.69. Thus the echo pulse has trav- 
eled 278.69 feet in 430ns. To get the dis- 
tance from the source to the fault, we must 
divide this figure (278.69) by 2 to get 
139.35 feet, the distance that the echo 
must travel back up the line to reach the 
point of measurement on the scope. The 
general formula for this equation is: 


_ 0.982VT 
ee 


D 


where 
D = distance to fault in feet 
V = velocity factor 
T = time between 
nanoseconds. 


pulses in 


Cablemate Analyst reflectometer 

The Cablemate Analyst reflectometer 
from Advanced Electronic Applications (a 
division of Tempo Research, Vista, CA) 
is a low-priced, feature-packed TDR in a 
small, hand-held unit. All of the features 
of this unit cannot be described in this 
space; however, some of the more essen- 
ual features will be presented. Although 
it is Not necessary, in most cases, to use 
an oscilloscope with this instrument, the 
manufacturer has made it convenient to 
do so. The use of an oscilloscope makes 
it possible to see minor reflections that 
might not be picked up by the instrument. 


Using the oscilloscope 
The oscilloscope is connected to the 
reflectometer exactly as shown in Figure 1. 


(continued on page 38) 


Kinley. a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Technigues, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley's email address 
is hkinley@aol.com. 
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With these two thoroughbreds 
now in our stable, 
American Tower Systems 
offers you the best in the West. 


First, American Tower Systems corralled Meridian Communications and their 71 prime Souther California antenna sites. 
Now, with the proud addition of Diablo Communications’ 149 California sites, American Tower Systems’ western growth Is 
in full gallop, Furthermore, we recently acquired 42 premier sites in California’s central valley from Communication Site 
Development. From San Diego to San Francisco and beyond, American Tower Systems now offers over 260 of California’s 
very best sites. 

Nationwide, we offer over 655 sites and facilities to meet your wireless communication requirements. For example: a 
building top site at One Financial Center in Boston; a site atop Saddle Peak in Malibu; a monster thousand-foot candelabra 
tower serving the West Palm Beach market; the I-95 wireless tower network in South Florida; as well as Mt. Diablo in 
Northern California. 

Although we're clearly heading for the winner’s circle as the country’s largest source for antenna sites, you'll still find us 
friendly to do business with. In fact, the professionals you've come to trust before we came along are still on the job. And 
if by some chance American Tower Systems doesn’t have the right site for you, we'll be adding hundreds more soon. We'll 
also work with you to find sites and build to your specifications. 

Why not get on track with a visit to our website or call for information. With American Tower Systems in the lead, you'll 
be off to a fast start. Great sites. Great service. Nationwide. 


@© 
ANIERICAN we SYSTEMS 


(888) ATS-SITE WEB: http://www.towersites.com 
Southeast: (561) 998-2980 © Mortheast: (215) 491-7400 © Mid-Atlantic: (803) 732-7480 
No. California: (800) 236-3806, Ext.227 © So. California (B00) 400-SITE 
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PCS base station maintenance 
calls for a fresh approach 


PCS networks will create a workload for technicians of 20 to 40 base stations each, 
in environments ranging from freezing cold to desert sun. New designs in equipment 
are required to characterize the RF performance of CDMA base Stations. 


By Bob Garner, B.S.E.E. 


Personal communications services 
(PCS) may be the “next big thing” in 
wireless communications, but the PCS in- 
frastructure is throwing service providers 
and their technicians a curve. Compared 
to their cellular predecessors, PCS base 
stations are far less accommodating 


Garner is product manager at Hewlett-Packard’ s 
Spokane Division. Liberty Lake. WA. 


places to make measurements. Unlike the 
comparatively comfortable cellular equip- 
ment “bunkers,” there is often no enclo- 
sure to shelter the PCS technician and test 
equipment from the elements. Instead, the 
technician may have to work on a con- 
crete slab or rooftop, fully exposed to 
sun, rain, snow and driving wind. 

Next, there are new measurements to 
make, given the predominance of code- 
division multiple-aceess (CDMA) as the 
PCS access method. CDMA signals are 
wholly different from analog signals, such 
as FM, and significantly different even 


from those of other digital communica- 
tion methods such as tme-division mul- 
tiple-access (TDMA). Traditional analog 
measurements of transmit power and re- 
ceiver sensitivity are inapplicable to spread- 
spectrum modulation techniques. Not only 
are new measurements required, but new 
instruments are needed to make them. 
Finally, there are simply more sites to 
maintain in PCS networks because the 
low transmit power of PCS requires more 
base stations than higher-power cellular 
systems require to serve the same geo- 
graphic area, For technicians, this means 


Designing equipment for the PCS field testing environment 


Hewlett-Packard realized that tradi- 
tional field testing instruments whose 
capabilities were stretched to include 
PCS situations would at the best create 
an unpleasant test environment for the 
technician, and at worst make mainte- 
nance difficult or impossible to per- 
form. As a result, a decision was made to 
make the HP 8935 test set as different as 


it needed to be to satisfy the needs of 


technicians who must maintain PCS base 
stations in conditions ranging from freez- 
ing cold to bright sunlight and desert heat. 

Some of the unique operational fea- 
tures of this design effort include: 

(4 The test set is the size of an over- 
night bag and weighs 44 pounds. Be- 
cause no additional instruments are 
needed to characterize the RF perfor- 
mance of the base station, this repre- 
sents the total weight of RF test instru- 
mentation that the technician must 
bring to the site. 

Q All connections are made on a 
recessed interface panel located on the 
side of the instrument. This allows it to 
be operated in an upright position, a 


Photo 1. The HP 8935 was designed specifi- 
cally for PCS CDMA base station testing. 


frequent necessity because convenient 
waist-high tables or shelves are rarely 
present. The configuration also reduces 
the space needed and keeps cables from 
covering the display and keypad. 

Q When placed in its operating posi- 
tion, the bottom of the test set is pro- 
tected by an ABS plastic shield that 
raises the body of the instrument and 
provides a space for airflow while pro- 
tecting the unit from dirt, mud, snow 
and other contaminants. Air flow 
through the unit is kept free of contami- 


nants by a removable filter. 

(4 Although the instrument is not wa- 
terproof, it is designed so that dirt and 
moisture cannot enter the keypad, 
which can be wiped clean with a damp 
cloth. The display is also gasketed to 
resist the entrance of moisture. When in 
its operating position, the majority of the 
test set’s weight is present in the portion 
closest to the ground, making it difficult 
to tip over. 

(3 Because LCDs are not well-suited 
to operation in even moderate sunlight, 
or over wide temperature ranges, 
HP selected electroluminescent tech- 
nology, which is visible even in 
the brightest direct sunlight and per- 
forms well over any temperature range 
likely to be encountered by a service 
technician. 

(4 Finally, the test set was designed 
to withstand abuse in field operation. It 
was subjected to tests similar to those 
required of military test equipment, and 
it can withstand high levels of shock 
and vibration. 

—Bob Garner 
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W e're not just talking here. People like you 


have learned to trust Maxrad. We have 
earned your trust by consistently 
delivering the highest quality antennas 
available. Each one backed by 
the Maxrad name and our 


satisfaction guarantee. 


For you, Maxrad means 
unparalleled support. Behind 
every Maxrad base station 
antenna is a team of engineers 
trained to respond to your needs 
immediately. And since you 
need products fast, we pride ourselves 
on excellent antenna availability and 


quick delivery. 


Whether you need a custom 
antenna or an existing model, you 
can count on Maxrad to deliver 
the best. No hype. No nonsense. 
Just excellent products 

backed by our name. Trust 
Maxrad- we guarantee you 


won't be disappointed. 


Call Maxrad or one of our 
distributors today to place your 
order. For a free copy of our complete 


antenna catalog call: 


1(800)323-9122 


STATE OF THE ART ANTENNAS 


www.maxrad.com 
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a heavier load of site assignments and a 
reciprocal decrease in the time available 
to make measurements at each site. 

Taken together, these requirements 
have created the need for portable test sets 
that vary in many ways from the test sys- 
tems designed to evaluate the perfor- 
mance of cellular systems. 


From whence we came 
Early PCS test systems were cither 


communications test sets sporting PCS 
“top boxes.” or they were “portable” RF 
measurement systems that consisted of 
several instruments connected by coaxial 
cables. While less than streamlined in the 
their setup and operation, they neverthe- 
less served the urgent need of buse station 
manufacturers and service providers for 
field test equipment, After all, CDMA- 
based communications systems had never 
been deployed before, much less tested. in 


See our complete 
catalog of audio 
accessories on 


the Web, 


WWW.soniccomm.com 
or e-mail us at: 
sonic.comms@pobox.com 


HEADSETS IN STOCK! 


Sonic has headsets ready to ship for certain 
radios (GP300/P110, HT1000, Visar, etc.) 
CALL FOR YOUR LIST OF RADIOS 


SONIC OFFERS A SINGLE 
COMPANY SOLUTION 


to all your customer requirements for: 
® Headsets © Ear microphones © Throat microphones 
© SWAT kits © Surveillance accessories 


1-800-688-1944 


Call for your FREE Product Binder 


For motorcycle 


and auto racing call 


Sonic Comm’s (West) = 


1-888-SONIC-00 
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commercial service. so the time frame in 
which test solutions were created by test 
equipment manufacturers was rather short. 

However, now that PCS systems are 
more mature, and carriers have gained 
operation and muintenance experience, 
service providers are calling for a new 
standard of test equipment. Consider- 
ations are not just the measurements, but 
also the speed and case with which these 
measurements can be performed, and the 
reliability and suitability of the test set 
for PCS environments in which techni- 
cians must operate. 

To learn more about these require- 
ments. our field application engineers 
spent many hours with PCS engineers and 
technicians who worked for base station 
manufacturers and service providers. The 
information gleaned from these experi- 
ences in the field lead to the development 
of the HP 8935 CDMA PCS test set (see 
sidebar on p.10) to satisfy the unique re- 
quirements of the PCS base station main- 
tenance environment. 


Base station maintenance wish list 

In general, technicians said they wanted 
a single instrument that could perform all 
of the tests required to ensure that a 
CDMA PCS base station was properly 
operating. They did not want to carry 
around several instruments and cables, 
and they did not want to perform tedious 
set-up at each site, Automation of instru- 
ment functions and test routines was a 
frequent request. 

Perhaps most important was the techni- 
cians’ common desire to have an instru- 
ment that they did not have to treat with 
“kid gloves,” like the many instruments 
that were originally designed for the cozy 
bench-top environment and were pressed 
into service as “field test equipment” by 
virtue of handles bolted to their front 
panels. Field equipment needs to be rea- 
sonably weather-resistant and rugged, and 
it should have a display that is readable in 
direct sunlight. Cable interfaces that 
might obscure the display should not be 
on the front panel cables. 

Service provider managers were con- 
sistent in their requests for an instrument 
that was extremely easy to use, so that 
people with a minimum level of technical 
knowledge and experience could conti- 
dently make measurements in the field. 
Finally. with an average load of 20 to 40 
base stations per technician, the time re- 
quired to verify base station performance 
had to be as short as possible. 

While the wish lists from both groups 
were formidable, implementation of their 
requests was at least simplified by their 
similarities. Technicians and managers 


———————— 


Perfectly suited to its environment... 


or validating coverage. T! he Gator Transmitters include the- 
following features: Sane 


® Transmitters are available in either 25 Watt 
Class A, or 45 Watt Class A 
(10 or 20 Watt Class A for PCS) 


@ Pure spectrum Class A power amplifier 


& Internal modulators for all popular TOMA formats 
(optional) 

@ Weighs 25 pounds 

® Available from stock 


FCC Type Accepted 


CDMA PILOT SCANNER 
& PROFILER 
FAST...complete scan of all 

PN pasitions in 27 msec 


CHAMP ULTRA-LITE THE CHAMP THE DUET CHANNEL SOUNDER THE COMPANION SPYDER 


Portable Signal Portable Signal A Wireless Transmitter & Receiver Dual Channel Receiver Battery Powered 
Strength Meter Strength Meter for RF multipath reflection & propagation analysis Stick-up Transmitter 
The Gator Class A Transmitters are just a few of the many 
exceptional design solutions from Berkeley Varitronics ERKE LEY 


Call us today for more information: 


(732) 548-3737 / Fax: (732) 548-3404 VARITRONICS 
op i iil SYSTEMS 
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were seeking the same types of instru- 
ments, but for different reasons. 

Technicians said they needed automation, 
ruggedness, and a “single-box” design to 
make their measurement “quota.” Manag- 
ers said they needed simple, rugged, highly 
automated instruments that were simple to 
use, so that taining time and costs could be 
reduced. They wanted instruments that 
could withstand heavy-duty service for long 
periods, with accurate measurement proce- 
dures that would be repeatable from base 
station to base station. 

Similarities aside. creating an instru- 
ment to accommodate these needs required 
a completely new design because the test 
set would have to possess features and 
characteristics that had never before been 
assembled into a single instrument. 


Requests become reality 

The instrument that emerged from the 
design process is traditional only in the 
sense that it performs RF measurements. 
The test set contains all of the hardware 
and software required to maintain the RF 
portion of a PCS CDMA base station. It 
also performs cable fault detection to 
identify transmission line problems right 
at the transmitter. 


Unlike other PCS base station test sets, 
the test set eliminates the cable interfaces 
from the front panel where they can ob- 
scure visibility of the display. The inter- 
face panel is on the side of the instru- 
ment, which allows measurements to be 
made while the test set is facing upward. 
Because of the lack of open work space at 
most sites, “display-up” is likely to be the 
position in which the instrument will fre- 
quently be used. The test set is tsolated 
from the ground by a protective shield 
that allows filtered air to enter, but noth- 
ing else. 

The test set is also fully automated on 
two levels. Instrument-level automation 
allows test routines to run and measure- 
ment data to be taken and stored without 
operator attention. Manufacturer-specific 
automation performs test routines dedi- 
cated to specific base stations from manu- 
facturers such as Lucent Technologies, 
Nortel and Samsung, 

The test set will characterize CDMA 
signals for waveform quality (rho, p), av- 
erage power, channel power, frequency 
error. carrier feedthrough, error vector 
magnitude, code domain power, code 
domain timing and code domain phase. It 
also measures VSWR. AM, FM, and 


Remote Control for your Kenwood Radio 


ae 


—  TK830 


io 
t 
I 


| TK630 
 TK730 


TK930/931 
TK840 
TK940/941 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number. 
up to 99, and a ten character channel! name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
aoe the radio are updated simultaneously any time a change takes 
place. 


Systems also available for Motorola, 
Midland and Johnson radios. 


— _ a 
Features —— = ae 
= ——<—< 


*Simple installation - No soldering, cutting or crimping. 
Provides remote channel indication. 

Programmable ten character name per channel. 
Programming done via front panel. 

@No special cables or PC required. 


1186 Commerce Drive = Richardson, TX 75081 
(972) 437-5320 (800) 869-9128eFax (972) 437-5360 
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single sideband (SSB) emissions. audio 
quality. signal plus noise and distortion 
(SINAD), spectral purity (harmonic and 
spurious levels), frequency accuracy and 
interference. 


Emphasis on hands-off operation 

Although the ability to make these mea- 
surements in a single instrument is im- 
portant, the way in which the measure- 
ments are made is equally important. 
Software within the test set allows mea- 
surements to be run with little or no op- 
erator intervention and offers the techni- 
cian on-line help to ensure that measure- 
ment conditions are correct. 

More important, the test set has the 
ability to control operation of Lucent and 
Samsung base stations, configuring itself 
automatically for the conditions of each 
test. The instrument controller and com- 
puter that orchestrate operation of the test 
set, combined with software developed by 
Hewlett-Packard, reduce measurement 
time to a fraction of what would be re- 
quired if each measurement were per- 
formed manually, even if all of the capa- 
bilities to perform the measurements were 
contained in a single instrument. 

The measurement process is further 
streamlined by the use of standard 
PCMCIA cards. The PCMCIA interface 
makes it possible to store and retrieve 
measurement data and IBASIC program 
parameters, and to input calibration data 
and upgrade instrument firmware from 
the front panel. Firmware upgrades per- 
formed in this way take only two minutes. 

Although the tests performed on PCS 
base stations vary little from manufac- 
turer to manufacturer, the ways in which 
the base stations of each manufacturer 
must be configured and controlled are 
unique. To overcome this obstacle. we 
added (in addition to internal automation 
capabilities) the ability to run software 
that tailors the test configuration and test 
routines to those required by base stations 
from specific manufacturers. 

The manufacturer-specifie software re- 
duces the level of technical and manufac- 
turer-specific knowledge required by the 
technician to make accurate and complete 
measurements, reduces measurement error 
and reduces the time required to make a 
complete set of measurements. 


Conclusion 
The sheer number of base stations re- 
quired by PCS networks dictate the cre- 
ation of techniques and instruments that 
save time, reduce maintenance costs, and 
ensure that customers experience good 

performance. 
ey 


When the signal 
must get through 


Remember it's 


Arctic cold. Jungle heat. Ocean brine. 


Regardless of environment, RF communication is 
always clear with a Celwave antenna. 


No one incorporates more performance-boosting 
design innovations. No one builds ‘em tougher. 


And no one dedicates more time and effort to 
quality control. Contral so stringent that our base 
station antennas are guaranteed to be detect-free 
for a full five years or we repair or replace. 
No charge. No strings. 


not just an antenna, It's a Celwave 


The Celwave line includes the world renowned 
Stationmaster’ base station antennas, the workhorses 
: of an industry. 


: And it includes recent breakthroughs, like the 


: remarkable Maximizer* log periodic antennas for - 


: cellular, PCS and ESMR applications, with the 
highest front-to-back ratio in the industry and 
dramatic reductions in co-channel interference. 


: .. the dynamic Penetrator’ antennas, contributing 
high gain, heavy null fill, blanket coverage and 
reduced interference to UHF wideband, mobile, 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


cellular and paging systems... and the Celwave Smart 
System™, an analog cell site antenna subsystem that 
reduces interference, increases capacity, improves 
coverage and optimizes handoffs. 


Fact is, Celwave designs and manufactures a vast 
array of antennas for every application. Antennas 
built with care and delivered with pride. Because, no 
matter how hostile the environment, we know they'll 
perform extraordinarily well. For a long, long time. 


Celwave antennas. Tough equipment you can count 
on, anyplace! Free catalog on request. 


2 Ryan Road, Marlboro, NJ 07746-1899 » Phone: 1-800-CELWAVE « Outside U.S.: (602) 252-8058 + Fax (602) 417-2124 


©1997 Radio Frequency Systems, Inc. 
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DSP permeates the wireless 
infrastructure 


The size of cellular and PCS base stations continues to shrink in direct 
proportion to the amount of digital signal processing (DSP) employed 
to perform the functions traditionally handled by analog components. 


By Artis C. Street, M.S.E.E. 


The “bunker” has been a permanent fix- 
ture at base stations and cell sites of most 
types of wireless communications service, 
from SMR to paging and cellular. The 
familiar tower and equipment shelter con- 
tain all of the wireless infrastructure com- 
ponents, from baseband to switching, RF 
receive and transmit subsystems, trans- 
mission lines and antennas. While hardly 
lavish, the equipment shelter affords the 


Strect is wireless infrastructure marketing man- 
ager for the Wireless Communications Business 
Unit of Texas Instruments, Dallas, 


service technician a place to set up shop, 
and a well-controlled environment in 
which to operate electronic systems. Now, 
all of this is changing. 

The feverish pace of wireless network 
build-outs and intense competition be- 
tween cellular, personal communications 
services (PCS) and enhanced specialized 
mobile radio (ESMR) has produced a 
common goal: to develop, implement, 
maintain and upgrade base station equip- 
ment at the least possible cost. Inherent in 
this mission are the following wireless in- 
frastructure design goals: 

1 Reduce base station size. 

1 Reduce the number of components 
required to achieve functionality. 

O Make the station upgradeable in 


BASE TRANSCEIVER STATION (BTS) FUNCTION 


FILTER 


CHANNEL 
CODER 


place by means of software. 

QO Reduce station power consumption. 

Q Ease the nightmare of siting a base 
station by making its physical appearance 
more palatable to the community. 

The architecture of PCS simplifies this 
task considerably; these networks trans- 
mit at much lower RF power levels than 
their large-cell cellular counterparts. This 
eliminates the need for high-power RF 
components that consume large amounts 
of de input power and inherently reduces 
the size of the base station. Unfortunately, 
PCS networks require more base stations 
to serve a prescribed geographic area, 
which increases overall network cost. 

Consequently, base station manufacturers 
are looking for all possible ways to reduce 


BASE STATION CONTROLLER 
FUNCTION 


TO 
| DIGITAL 
_| SWITCH 


Figure 1. Key tasks are performed by DSPs (in this case TI's TMS320C6x family} in advanced wireless base stations for multiple channels, 
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Sample of LI-4900 
STANDARD FEATURES 


« CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 
ming control of your system, 
shows usage graphs and 
allows remote site monitoring. 


¢ Built-in validator will validate 
up to 5000 user Id's. Will also 
validate other controllers on 
the same system that require 
external validation. 

* Separate airtime accumula- 
tors for regular time and 
prime time per user Id. 

* Front panel LCD display 
shows User Id, Repeater 
status, error messages, 
built in test and more. 

¢ Removable Front Panel gives 
quick/easy access to all 
adjustments without removing 
the rack or interrupting 
service. 


¢ Separate E/E and 
DID/E&M lines are built in 


¢ Compandor 
¢ Universal overdial code 
¢ Speed dialer 


¢ Push to connect for 
selected user Id's 


* Two built-in RS-232 ports 


¢ Remote or Local 
Programming by PC 


¢ Can share channel with 
conventional repeaters 


* Fully LTR® compatible 


* Warranty: One year service, 
five year parts 


OPTIONS 


* Voice prompts 
{user recordable) 


¢ Call detail records 


¢ Built-in Modem (only one 
needed per system) 


* MF Signalling 


* Networking 


LTR’® trunking on UHF 


Move over Pseudo-Trunking. Low cost LTR® controllers from 
CSI and new turnkey UHF LTR® radios (more to come soon plus 
LTR® conversions for many brands) have just made LTR® the 
new trunking standard on UHF! 


Real LTR® Trunking gives you the features and performance 
formerly only available on 800/900 systems, PLUS eliminates 
the expense and hassle of installing scan trunk boards in user 
radios. 


Unique CSI Overlay allows conventional repeaters to double as 
LTR® Trunking channels. Simply add an LT-4200 to each repeater. 
This allows you to phase in LTR® Trunking without adding 
repeaters or disrupting your conventional service. 


Call Ray Dashner today for the complete story on CSI UHF/800/ 
900 LTR® Controllers, CTCSS/DCS Tone Panels, Interconnects 
and more. 


Model LT-4900 for LTR® Dispatch / Interconnect channels. 
$1499 dealer net. 


TRUNKING REPEATERVINTERCONNECT MANAGER 


MODEL LT-4200 


LAPS conrcs Seatenes the: 


NEW Data Logger Option for LT-4200 
4200L extends the LT-4200 time/hits logging to include all 
5000 ID's. This allows the LT-4200 to log data from other 
brands of LTR® controllers on the same system. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http://www.connectsystems.com 
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Table 1—Digital wireless communications summary 


Air Interface or system standard 


Global System for Mobile Communications (GSM) 
North American AMPS 


1S-95 
1S-136 PCS 


Japan Digital Cellular (PDC) 


Access 
method 


TDMA 
TDMA 
CDMA 
TDMA 
TDMA 


Fax: 760-480-1351. 5 
Misit Us/on'the web\at Www: battnet.com- 
Emails "sales @battnet. com 


Data 
transmission rate (Kbps) 


270.8 
48.6 
1288.0 
48.6 
42.0 


Atlanta * Chicago «New Jersey © Seattle «San Diego 
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costs—right down to the component level. 
In this task, they are aided immeasurably 
by digital signal proceessing (DSP). 


What was once analog... 

By performing signal processing func- 
tions in the digital domain, DSP has the 
ability to affect all of the aforementioned 
wireless infrastructure subsystem design 
goals. Not surprisingly, DSP is replacing 
some analog components, and it is driv- 
ing base station cost to levels more than 
an order of magnitude below those of their 
least expensive cellular counterparts as 
shown in Figure | on page 16. 

It is essential to remember that once a 
signal has been converted to the digital 
domain, an entire new world of opportunity 
emerges to manipulate it. Large numbers of 
analog components are no longer needed 
because a few DSP-integrated circuits 
(ICs) and related components can perform 
all of those analog functions for less 
money, with less power consumption, in a 
fraction of the size and weight. 

Technicians can remotely command 
DSPs to modify their functions and imple- 
ment new functions via software, without 
replacing a single component. For service 
providers, this means fewer trips to the field 
by their growing armies of technicians. 


DSP design flexibility 

Only in the past five years has DSP 
technology progressed to the level needed 
to perform some of the most demanding 
base station functions, such as speech en- 
cryption and orchestration of complex 
higher-order modulation techniques. Pre- 
viously, the application-specific inte- 
grated circuit (ASIC) was the obvious 
choice because it could be designed to 
perform many functions within a single 
chip, and it could be tailored to meet the 
needs of specific applications and even 
specific products. 

For this reason, the ASIC has become 
the basis of many electronic products. 
However, the ASIC is not a program- 
mable device. Changing functions re- 
quires redesigning the ASIC and retrofit- 
ting it within platforms in the field. Even 
under the best circumstances, this requires 
months of design and prototype effort and 
at least one pass through the foundry. 

Consequently, the ASIC design alone 
may not give designers the flexibility 
needed for future applications in the wire- 
less infrastructure system. Nevertheless, 
the first code-division multiple-access 
(CDMA) PCS base stations to be installed 
{most of them in 1997) rely on ASICs 
because of the complex air interface and 
high data rate specified in the [S-95 stan- 
dard. However, the rapid progress of DSP 


October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
few seconds to 
save things. 


No offense, Fluffy, but the HP 89204 is irreplace- 
4 able, too. Because the I[P 8920A service moni- 
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Most importantly, the 89204 service monitor offers superior 
expandability: it can test everything from (two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844 Ext. 5119. Talk to Charlie or one of our 
other experts about. the HP 8920A and find out how you can get a 
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BSC — BASE STATION CONTROLLER 


Figure 2. The DSP-based transcoder and its place in the digital wireless infrastructure. 


technology should make it applicable for 
CDMA sometime in 1998. 


The digital wireless environment 

The air mterface standards with which 
base station manufacturers must comply 
rely on one of two access methods and 
their variants. The first is time-division 
multiple-access (TDMA), and the second 
is CDMA. Each method relies on a 
higher-order modulation scheme and a 
protocol that are the medium and format 


Constructing a UHF 
Trunking System? 


by which information is communicated. 

Each of these standards has different 
specifications. Their data rates vary con- 
siderably—a fact that directly affects the 
ability of DSP to handle their signal pro- 
cessing functions. For example. the IS-54 
(TDMA) standard specifies a data rate of 
48.6kbps, while GSM (a TDMA variant) 
has a much higher 270.8kbps rate. CDMA 
transmits data at a lofty |.288Mbps, as 
shown in Table | on page 18. 

As a result, DSP solutions for wireless 


infrastructure applications have begun 
with lower-data-rate TDMA applications 
and are progressing through development 
of demodulator and equalizer subsystems 
for GSM. As noted. CDMA DSP will soon 
be available. 


The vocoder example 

DSP-based solutions were first realized 
in wireless base stations within the base 
station controller. Early circuits were ba- 
sic and required one processor per channel 


UHF trunking is a smart idea. It’s spectrum efficient 
and has plenty of profit potential for an operator. But 
don’t stop there, If you're constructing a system or plan- 
ning co soon, build your system “smart” with Ritron’s 
RRX-450 synthesized repeater. 


The RRX-450 repeater is the intelligent choice 
because it offers so much for so few dollars. For starters, 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


it easily connects to trunking controllers through a dedi- 
cated internal connector, climinating interface hassles. 

The RRX-450’s superior technical performance is 
well suited for trunking environments. It has excellent 
transmit modulation bandwidth and linearity, allowing 
trunking control data to pass through cleanly without 
any distortion. And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operate 
at Contimugous duty. 

All of these features make Ritron’s RRX-450 the 
competent choice tor your trunked radio systerh ata 
cost that’s hundreds of dollars below the competition: 

© 10 pin trunking controller interface 

® Ventilated rack mount enclosure with 
cooling fan 

¢ UHF and VEHF* Models 

* 8 & 30 Watts output power 

® 110/220 VAC operation 

© CTCSS/DCS Signalling 

e 12 VDC trickle charge w/Auto cutover 


® Flexible PC Programming 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 
and find out about the smart solution 
for your UHF trunking system. 


RITRON, INC. 


Wireless Communications Products and Systems 


* FCC ivpe acceptance pending 


(available fir duremactenal sale) 
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THE 
INDUSTRY'S 
FINEST 
LIGHTNING 
“a PROTECTION 
¥ ny, 
PRODUCTS 


Wage 


Revolutionary lightning protection from integrated connector housing that is com- 
PolyPhaser is now available in a unique patent pletely weatherized, contains no gas tubes 
pending design. The Micro PSX is dc blocked and will be available in various connector 


for the ultimate in equipment configurations. The PSX Series for 


protection. Comprehensive Personal Communications 


testing proved the indus- Services is maintenance 


try’s finest RF and surge free and recommended 


performance characteris- for single or multi- 


tics. The ultra compact channel transmitters as 
Actual Size 


footprint incorporates a fully well as receivers, 
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NEW EXPANDED COVERAGE 
AVCOM's PSA-65B 


Portable Spectrum Analyzer 
1-1250 MHz In One Sweep!! 


AVCOM snewest Portable Microwave Spec- 
trum Analyzer, model PSA-65B, has an ex- 
panded frequency range from less than 1 MHz 
to 1250 MHz, for the amazing price of $ 2930. 

AVCOM's new PSA-65B is a low cost gen- 
eral purpose spectrum analyzer that's loaded 
with features and options. The PSA-65B cov- 
ers frequencies thru 1250 MHz in one sweep 
with asensitivity greater than -95 dBm atnarrow 
spans, ThePSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveil- 
lance, educational, production and R&D work, 
Options include new 1250 MHz frequency ex- 
tenders, BNG-1000A tracking (noise) genera- 
tor, audio demod for monitoring, log periodic 
antennas, carrying case (AVSAC), and more. 
For more information, write, FAX, or phone. 


500 SOUTHLAKE BLYD 
RICHMOND, VA; 
Phone 804-794-2500 
AVCO FAX: 804-794-8264 
Bringing High Technology Down to Earth 


Receive brochures ON-LINE via AVCOM's 
new AVFAX. Call from your fax and be 


ready to receive. 804-379-0500 
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+ Continuous or “vote-lock” mode 

+ Available as a card or in a rack system 
« Price performance leader for 10 years 
«Extend coverage by adding receivers 
¢ Thousands of DHE Voters in service 


* 4 channels expandable to 64 S 
» Many custom applications és 

* Select / disable switches 

« RF Links or phone lines 

* Opto-isolated I/O 

* Signal-To-Noise 

* Modular design s 


For more details call, fax, or write to: 


Douc Haxt ELectronics 
815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
FAX (614) 261-8805 
hitp://Awww.dheco.com 
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PROGRAM: CACHE/PROGRAM MEMORY, 
32;BET ADDRESS 
256-BIT DATA 
512ku-RAM 


CPU CORE 
DOWN |] _ PROGRAM FETCH CONTROL 


INSTRUCTION DISPATCH 


REGISTERS 


| 
CONTROL 
INSTRUCTION DECODE Locic 


DATA’MEMORY. 
32:B/T- AQDRESS 
8:, 16-,G2-BIT: DATA 


5i2kb RAM 


Figure 3. The TMS320C6201 architecture is surprisingly simple yet delivers processing 
power of 1600MIPS at 200MHz, 10 times the performance of previous DSPs. 


A DSP for wireless infrastructure 


A growing number of DSP ICs are 
emerging to serve the demands of wire- 
less infrastructure. Base stations require 
DSPs to have a high level of functional 
integration, large amounts of on-board 
memory, low power consumption, a 
wide array of I/O such as buffered se- 
rial ports, and a comprehensive set of 
development tools. Texas Instruments’ 
TMS320C6x series of DSPs is an ex- 
ample of how DSP can be tailored for 
base station requirements. 

The TMS320C6x design is based on 
the company’s very long instruction 
word (VLIW) architecture, which in- 
creases the parallel execution of in- 
structions by packing as many as eight 
32-bit instructions into a single cycle. 


of compressed, digitized speech. When a 
call was set up, the mobile user was as- 
signed a single vocoder resource, much 
like a modem is assigned. 

The processing power of DSPs has 
grown, and vocoder algorithms have in- 
creased in sophistication, Service providers 
eagerly adopt each incremental advance in 
speed processing power because each ad- 


The advanced C language compiler 
generates code that executes on highly 
independent functional units with triple 
the efficiency of previous fixed-point 
DSP compilers. The architecture is 
scalable to allow future enhancements. 
This development path allows cus- 
tomized, programmable solutions to be 
created for applications such as 
CDMA base stations, which were pre- 
viously the exclusive domain of 
ASICs. Using the TMS320C6201 ar- 
chitecture, it is possible to implement 
a base with 30 extended, full-rate 
(EFR) GSM channels for $3 per chan- 
nel, compared to five channels at $7 

per channel with previous solutions. 
—Artis Street 


vance allows better quality communications 
for their customers. However, to accommo- 
date the many handsets in the field using 
early vocoders, service providers have 
adopted a flexible vocoder architecture that 
uses a pool of general-purpose DSPs to pro- 
vide multiple vocoder implementations as 
shown in Figure 2 on page 20. 

The software associated with a particular 
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AirCell 
Radiating Cable 


4 Continuous 
COMMUNICATION. 


Two continuous 
lengthwise slots 
(180° apart) pro- 
vide outstanding 
RF radiating 
performance 


ee 
— 
— 


AirCell 50 and 75 ohm radiating 


coax combines the functions of a transmission line and an antenna in a sin- 
gle “leaky feeder” cable...making it ideal for confined or bounded locations. 
Trilogy’s continuous slot design provides unsurpassed coupling loss and attenua- 
tion compared to ordinary perforated hole design products. You get better cover- 
age with less likelihood of interrupted service for your customers. Trilogy’s advanced 
technology has resulted in over 3 billion feet of installed 6, e 

ea ivl 


fs 
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coax cable worldwide. For the full story, call 1-800-TRILOGY. 
COMMUNICATIONS INC. 


AirCell is a registered trademark of Trilogy Communications, Inc 


Circle (23) on Fast Fact Card 


24 


service provider’s vocoder options is 
stored in the base station controller data- 
base along with information about the 
amount of processing resources, specified 
in millions of instructions per second 
(MIPS) and the available memory re- 
quired by each vocoder, 

Rather than dedicating a DSP resource 
on single-channel-per-resource basis, a 
pool of DSP resources is created. This 
pool consists of an array of RAM-based 


DSPs such as Texas Instrument’s 
TMS320C6X series. Each DSP can sup- 
port at least a single implementation of 
the most complex vocoder contained in 
the vocoder database. 

When a call is set up, the proper vo- 
coder is selected from storage to respond 
to the mobile user’s vocoder and is down- 
loaded into an unused portion of the 
transcoder’s DSP-based resource. The 
process is reversed in call breakdown, 


Dataradio Wireless Data Solutions! 
Selected By NASA. Proven On Mars. 


When NASA was looking for off-the-shelf wireless data equipment for the Mars 
Pathfinder mission, where did they turn? To Dataradio, the recognized leader in private 
wireless data. From Public Safety and Utilities to commercial applications, Dataradio’s 

a lope high quality solutions can do the trick for any of your mobile or fixed needs. 
© matter what the problem, we have the right solution — from the best hardware to 
complete system design, and just about everything in between. 


Plus, we won't forget about you after the sale. Our people take pride in keeping our 
customers and their needs ahead of the game. State-of-the-art technology. 
The best radio modems and support on the market. That's the Dataradio solution. 
Give us a call at (770) 392-0002 and see what we can do for you or visit our website. 


LYTPRADIO” 


6160 Peachtree Dunwoody Road, Atlanta, Georgia 30328 (770) 392-0002 FAX (770) 392-9199 
OUTSIDE USA: 5500 Royalmount Avenue, Suite 200, Town of Mount Royal, Quebec. Canada H4P 1H7 (514) 737-0020 
World Wide Web: http:www.dataradio.com or E-mail: info @dataradio.com 
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which frees up DSP resources. The base 
station controller keeps a running total of 
available DSP resources and manages 
them accordingly. 

As more powerful DSPs become avail- 
able, they can increase base station con- 
troller DSP resources by the simple act of 
swapping out chips. The advantage of this 
approach over assigning one vocoder ele- 
ment per caller is best seen as system re- 
quirements change. When a new vocoder 
is adopted, the software and DSP resource 
consumption of this new option is simply 
added to the base station controller's data- 
base. There are no more changes to make. 
Because new vocoders appear in current 
access methods once every two years or 
so, the advantages of this programmable 
DSP-based approach are formidable. 


More power on the way 

The power of DSPs is being realized in 
more and more areas of digital communi- 
cations systems, but their capabilities 
have barely been exploited. Higher-speed 
DSPs, combined with higher levels of 
ASIC integration, will make an even 
greater impact on the modem subsystem 
of the base transceiver station (BTS). This 
will allow base stations to employ soft- 
ware upgrades, even active noise cancel- 
lation in the communications link, with- 
out major hardware replacement. The in- 
creased performance and higher integra- 
tion of DSP ICs will also enable multiple 
vocoder algorithms to run on a single DSP 
of the transcoder, giving service provid- 
ers further flexibility. 


Software radio 

The “software radio concept” promises 
to improve every critical-performance wire- 
less base station parameter. In the ideal 
implementation of this technique, the signal 
is captured at its input frequency and con- 
verted at that frequency to the digital do- 
main. Beyond this point all of the signal 
processing 1s digital, which eliminates most 
analog components and enables simulta- 
neous processing of many signals to be 
conducted by a few DSP-based circuits, 

Software radio advantages are almost 
entirely realized through DSP. At present, 
DSP technology cannot process signals 
directly at the input frequency of PCS sys- 
tems (1.9GHz). However, it is likely that 
within two to three years this obstacle will 
be hurdled. When it occurs, the size, cost, 
and power consumption of PCS base sta- 
tions will decline precipitously. A single 
base station will be configurable to trans- 
mit and receive according to the specifi- 
cations of multiple air interface standards 
and will implement new features through 
changes in software alone. ring 


lt’s 10 a.m., 
and your entire fleet 
could be on a roll. 


Make sure it’s not this kind. 


Geotek’s new AVL PRO™ is the most advanced fleet management 
tracking technology available. ml Now you can locate your vehicles 
and your customers down to the street address simply by looking : 
at your PC screen. And record all vehicle locations throughout the day, 
so you can review them later. ml Every day, your ability to make bread 
depends on your fieet being on a roll. With AVL PRO, you've got the 
power to make sure it’s the right kind. @ Call 1-888-39-FLEET for a free 
demonstration of how AVL PRO can get your business rolling. 
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ESMR: Integrating networks to 
provide commercial service 


Using digital technology, 
operation that also satisfies 


By the MRT staff 


Among wireless communications ar- 
chetypes, utilities often build and have 
direct control over their own private com- 
munications systems (“Utilities As SMRs: 
Using Simulcast Trunking.” MRT, July). 
Nor is it unprecedented for businesses to 
take advantage of unused system capacity 
by selling it as a commercial provider, as 
the birth of Sprint demonstrated in the 
1980s. However, the Atlanta-based South- 
ern Company, the largest U.S. electrical 
producer, embarked on a new course four 
years ago when it deliberately created an 
enhanced specialized mobile radio 
(ESMR) entity that would be principally 
a commercial provider, for which it would 
be a customer. 

That course was sustained at the end of 
July when Southern's board of directors 


IDEN in review 


Motorola’s IDEN (integrated digital 
enhanced network) is a wireless digital 
technology that integrates two-way ra- 
dio, full-duplex telephone interconnect, 
short message service and data trans- 
mission into a single handset. 

'To increase spectral efficiency, 
IDEN maximizes channel capacity by 
means of three proprietary Motorola 
technologies: 

O VSELP (vector sum excited lin- 
ear predictors) voice coder (vocoder) 
technology compresses voice signals 
and digitizes voice data to reduce the 
transmission rate. Motorola originally 
designed the system with a 4.2kbps yo- 
coder that samples and digitizes voice 
signals to allow six time slots per 
25kHz radio channel (6:1), which is 
still available for data and dispatch 


a utility provider creates a revenue-producing ESMR 
its own internal communications needs at reduced cost. 


committed an additional $100 million to 
the continued development of its South- 
ern LINC (long-range integrated network 
communications) digital communications 
system through the year 2005. The invest- 
ment is earmarked for a variety of infra- 
structure improvements to improve cov- 
erage, to add cell sites and to enhance 
service, features and software. 
“Southern LINC is currently exceeding 
its performance expectations, and we're 
confident it will continue to do so,” said 
A.W. Dahlberg, Southern Company's 
chairman. “The board believes this $100 
million investment will ensure Southern 
LINC’s development as the premier wire- 
less business communications system.” 
Southern Company comprises Alabama 
Power, Georgia Power, Gulf Power. Mis- 
sissippi Power and Savannah Electric. It 
also supplies electricity in eight countnes 
and provides other energy-related serv- 


communications. In 1996 Motorola 
created an “enhanced” IDEN by reduc- 
ing the number of voice slots to three 
(3:1). An 8kbps vocoder was added to 
double the sampling rate and improve 
voice quality, particularly for tele- 
phone interconnect. (“3:1 Time Divi- 
sion Supports Premium Digital Voice 
Quality,” MRT, October 1996.) 

(9 M16QAM modulation technology 
increases data density, transmitting at 
64kbps, enabling efficient data trans- 
mission in a narrowband channel. 

{ Time-division multiple-access 
(TDMA) divides the radio channel into 
multiple communication pathways 
through which segmented voice and 
data “packets” can be assigned a time 
frame and transmitted, The packets are 
reassembled at the receiver into the 
original information sequence. 


ices, ranking 65th overall in the Fortune 
500 list of top American corporations. 
Southern Company formed Southern 
Communications Services, which oper- 
ates the Southern LINC system, in 1993, 
when construction began. Commercial 
service started in February 1996, 

“We have customers in virtually every 
SIC (standard industry classification) 
code,” said Julie Toland, Southern Com- 
munications Services’ director of market- 
ing. Toland said typical subscribers are 
businesses with a high percentage of in- 
ternal communications, particularly those 
requiring access to both dispatch and pri- 
vate call functions. 

Toland said that when Motorola an- 
nounced its integrated digital enhanced 
network (IDEN) technology (see sidebar 
below), Southern realized it could be used 
to support a commercial business and 
bring in additional revenue. The availabil- 
ity of the digital technology was the cata- 
lyst for replacing the older radio network 
that was in place. By initially planning to 
enter the commercial market, Southern 
Company was able to create cost- 
effective access to a digital system to sup- 
port the internal communications needs 
of its businesses. 

About 78% of the traffic on the net- 
work is commercial, Toland said. The re- 
muaining airtime is billed to the utilities at 
a lower rate than could have been obtained 
from a third-party provider. The network 
has also captured part of the government 
and public safety market, such as ambu- 
lance services, because the level of sys- 
tem reliability required to support utility 
communications is comparable to those 
needs (see sidebar on page 28). Because 
the utility network required penetration 
into rural, as well as metroplitan, areas, 
this became an advantage in offering com- 
mercial service, which is often not avail- 
able in those areas, Toland said. 

Southern LINC coverage extends into 
four states. taking in nearly all of 
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You can now controluptofourbase 
stations from a single, compact, Te RMereey 
attractive desktop instrument. 

Zetron's Digital Tone 
Remotes are the preferred 
radio controllers for all critical 
applications. 

Versatility is maximized 
with a built-in paging encoder 
and a PC-programmable 
feature set. Ease-of-use is 
guaranteed by a text display 
that shows the formal name 
(“Police,” “Ambulance,” “Line 
Crew,’ etc.) for every — 
frequency or pager code : 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

If you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 


Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY. Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax:+44 1256 880491 
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Alabama and Georgia, southeast Missis- 
sipp! and the Florida panhandle. Infra- 
structure for the 120,000-square-mile net- 
work includes a system of 325 towers. 
designed to withstand 105mph winds and 
a half-inch of ice loading. Transmitter fa- 
cilities include backup generators, eight- 
hour batteries and access security. 

The RF coverage is subdivided into 12 
geographic zones. The company offers its 
customers five service arca choices, depend- 


ing on the needs of a particular business. 

Two-way dispatch, phone service and 
paging services can be purchased individu- 
ally. At the end of 1996, Southern intro- 
duced a proprictary paging software, 
Textlinc, designed to interface with its 
digital system. The messaging system has 
also been extended to allow Internet- 
based messages sent through Southern 
LINC’s Web site. 

Most of the subscriber equipment of- 


A SIMPLE 
COMMUNICATION SYSTEM 
FOR HIGH NOISE AREAS 


e% nhigh 

y rail, Enhance th performance — 
your ee Wey Radio in loud noise by adding o a 

Noise-Attenuating Headsets and Radio Adapter Cords. 


High quality, rugged Noise-Attenuating Headsets with 


Certified Noise 


eduction Rating (NRR) of 24 dB. 


Over-The-Head or Behind-The-Head style for use 


with safety caps, helmets, etc. 


Boom-mounted or Throat microphones. 
Voice-Activated (VOX) or Push-To-Talk systems. 
Adapter Cords for over 300 Two-Way Radio models. 


For more information and a FREE demonstration, 
call toll-free: 1-800-900-3434 


- David Clark courany 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 
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fered by Southern LINC consists of Mo- 
torola devices, including five handsets, 
offering 0.6W or 1W of output power, 
which can be used for private, dispatch, 
multiservice or industrial applications. 
Three versions of 3W mobile units are 
also offered, as well as four types of 3W 
desktop control stations. 

a 


Trial by hurricane 

Over the weekend of July 18-20, 
Hurricane Danny whirled out of the 
Gulf of Mexico and made landfall 
on the Gulf Coast. Bringing heavy 
winds and torrential rainfall, the 
hurricane moved slowly from 
Grand Isle, LA, to the Florida pan- 
handle. It hit Mobile County, AL, 
on the moming of the 19th, where 
its winds were clocked at 80mph 
and it unleashed 30 inches of rain. 

Southern LINC’s network was 
used by the Alabama Emergency 
Management Agency (AEMA) to 
coordinate rescue and relief efforts 
during the storm. Scott Adcock, 
public information manager for 
AEMA, said the Southern LINC 
system was used almost exclusively 
for the agency’s communications. 

“Virtually all of Alabama’s key 
officials kept Southern LINC hand- 
sets by their sides throughout 
Danny—the governor, EMA direc- 
tor, Department of Public Safety 
director and the Adjutant General 
of the Alabama National Guard, as 
well as the Department of Trans- 
portation,” Adcock said. 

Previously, AEMA had used cel- 
lular phones and older UHF radios 
but had experienced problems with 
dependability and mobility in the 
field. Using the ESMR system dur- 
ing the storm, AEMA designated a 
talk group in the hardest hit areas 
to quickly relay information to 
multiple points. 

“Southern LINC was essential in 
our search and rescue missions.” 
Adcock said. “When local 9-1-1 
operators received information 
from residents about rising waters, 
they relayed it to our county EMAs, 
who then used LINC handsets. This 
gave us an important edge in pro- 
viding additional support to. the 
National Guard, volunteer fire de- 
partments and other volunteers.” 
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Thermal Sensor 
Power Meter 


90 dB Diode-Based 
~~ Power Meter 


Voltmeter 


= Peak Power Meter 


samples on the peak power graphic display. 
And thanks to the -78 dBm noise floor, 


A big challenge to be sure, combining diode 

meter speed with thermal sensor accuracy in 

one instrument. But not impossible. dynamic range is the best in the business. 

Introducing the Anritsu ML2430A- A true 90 dB. 

series Power Meters. gS a “ae Then there's the settling time of Anritsu’s 

new thermal sensors. Just 4 msec, not the 
usual 50 msec. Over 10 times faster than 
older thermal sensors. Add the built-in volt- 


Speed. Accuracy. Convenience. aed 
One Versatile Power Meter. * 


Speed is key to these new Anritsu meters. 
Performing >35,000 samples per second, 
they provide over 300 GPIB readings a sec- 
ond — the fastest continuous GPIB 
available for high-speed ATE applica- 
tions. Or you can view individual 


Peak Power displays profile fast 
cellular and PCS signals 


ML2430A Power Meter 
Gules Offices: Unitnd Stites; ORT 7G 420, Comat WL SMOK A000, Lune AA OHPM LHHOS Incn G09I04d6 Ltta 
Asia Poetic: $1(9)9440-2770. South America: $4 21-200 9741, Sinton OFF BS 2205200 


inl 
Power Meter. 


>35K Samples/Sec. 
90 dB Dynamic Range 
-78 dBm Noise Floor 
2x - 10x Productivity Improvement 
0.5% Instrument Accuracy 
10:1 Faster Thermal Sensors 
2 Graphics Modes 
100% GPIB Emulation 
2Inputs & 
6 Hours Battery 


1 ML2430A 


meter, and you have a total measurement solution. 

What does that mean for you? Cycle times cut in 
half. Instrument inventory, maintenance and calibra- 
tion requirements cut to the bone. 


More Performance 
And More You Can Do With It. 


Specs don't tell the whole story of the ML2430A, F 
Series. Wait until you work with the entirely new, = 

dual-mode graphical interface. You can punch up 
a wealth of data acquisition triggering functions 
usually found in only the most expensive 
power meters, Even measure time slot 

power of GSM signals with 80 dB dynam- 


Circle (14) on Fast Fact Card 


ic range at over 200 readings per second. You get 
the right measurement, right now. 

The ML2430A Series comes in a compact, 
lightweight, rugged case. The “Smart Battery” 
lasts a full 6 hours. And it’s all yours for about 
what youd expect to pay for an ordinary thermal 
or diode power meter. 

So if you want to do the measurement work of 
four meters with one, there's only one way. We'd 
like to show you how, Call 1-800-ANRITSU (1- 
800-267-4878) for information, Or for a demo, 
see your nearest sales office below. 


Anritsu 


One world. One name. Anritsu. 
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Operation Gold Star 


Resourceful interconnection of law enforcement radio resources can support 
communications for coordinated tactical operations. Delays in vox detection 
for cross-channel rebroadcast can be circumvented. 


By John Downing 


With “Operation Gold Star,” the idea is 
simple. Ask for volunteers from police. 
deputy sheriff. highway patrol and numer- 
ous state and federal agencies to partici- 
pate in an evening exercise. Then ask the 
respective departments to commit their 
officers for one or two evenings a month 
to make up a task force to sweep through 
communities looking for gang activity, 
drunk drivers, parole and curfew viola- 
tions. These officers would also check on 
suspicious vehicles. expired vehicle regis- 
trations and unlicensed drivers. Do you 
think there would be any takers? 

You bet there would be! Not only has 
there been a tremendous acceptance on 
the part of the communities within Fresno 
County, CA, but there is actually a wait- 
ing list of officers wanting to participate 
in the Gold Star operation, which is con- 
ducted monthly within Fresno County. 

With so many agencies involved, how 


John Downing is the telecommunications engi- 
neer for the County of Fresno, Fresno, CA. 


does one retain control of this massive in- 
flux of law enforcement resources? Op- 
erationally, the Fresno County sheriff as- 
sumes control of the task force, providing 
dispatching, computer resources and radio 
support. 

But what about the radio resources? 
Each agency must furnish its officers with 
communications equipment. Unfortu- 
nately, not all radio communications 
equipment is directly compatible. Al- 
though many agencies operate on VHF 
highband, the larger cities of Fresno and 


Figure 1. VHF radio system 


RECEIVER 1 
CLEMARS 


RECEIVER 4 
CLEMARS 


Figure 2. UHF radio system 


Clovis, CA, operate on UHF, So how do 
all of these officers communicate with 
each other? 

Certain common radio frequencies exist 
to allow law enforcement mutual aid com- 
munications to occur. Within California, 
the state has licensed both VHF and UHF 
frequencies as the California Law En- 
forcement Mutual Aid Radio System 
(CLEMARS). These channels allow agen- 
cies to cross-communicate with each 
other within a single frequency band; 
however. no provision is made to cross- 
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The way most loggers 
drive their drives: 


_ | 


@:O'S'O'S'O'@ 
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The way Eventide loggers 
drive their drives: 


— 


STOP GO GO GO GO G0 GO GO GO GO GO GO G0 GO GO G0 GO GO GO G0 GO 


GO GO GO GO G0 GO GO GO GO G0 GO STOP 60 GO GO GO G0 GO GO GO 


GO GO G0 GO GO GO GO GO GO GO GO GO GO GO G0 G0 STOP 60 GO 60 


(No wonder Eventide loggers are more reliable.) 


ape drives, with their complex mechanical 

mechanisms, are the most vulnerable parts of 
any digital logging recorder. Yet most leading dig- 
ital logger brands put their DAT tape drives through 
a daily torture test, starting and stopping up to hun- 
dreds of times every 24 hours. 


But not Eventide loggers. Our engineers developed 
the exclusive SafeDrive™ buffering system to 
reduce the number of start-stop cycles by a factor 
of ten times or more, in typical applications. Think 
what that can mean for DAT drive reliability! 

Eventide invented DAT 
digital loggers in 1989. 
We've made thousands of 
loggers and hundreds of 
product enhancements 


Eventide 


he next step 


since then. No one else can match our vast 
experience in digital logging recorders. 
Ro) is the most important issue in choos- 
ing a digital logger. That’s why you'll find 
SafeDrive buffering in Eventicde’s new, feature- 
packed 32 channel model VR320 logger, as well as 
our industry standard 24 channel VR240 and value- 
priced 4 channel VR204. 
The fewer the start-stop cycles, the less a drive is 
likely to stop... permanently. And that’s just one of 
the ways Eventide designs-in greater reliability, flex- 
- ibility and performance. 
For dealer inquiries, call 
Gordon Moore at 201- 
641-1200 or check us out 
at www.eventide.com. 


One Alsan Way, Little Ferry, NJ 07643 
Tel: 201-641-1200 Fax: 201-641-1640 
Email: loggers@eventide.com 


Web: www.eventide.com 
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communicate between bands. The prob- 
lem of how to “link” VHF and UHF chan- 
nels still exists. 


Both Fresno County and the city of 


Fresno use systems of repeaters with aux- 
iliary receivers connected to them. These 
receivers are electrically selected by a 
receiver comparator, sometimes called a 
voling comparator. A simple block dia- 
gram is illustrated in Figure | on page 32. 

New-generation dispatch consoles con- 
tain electronics known as “cross-channel 
rebroadcast.” Receive audio is detected 
and assigned. by the dispatcher, to another 
channel. The console provides the audio 
detection and transmitting protocol, such 
as direct current or tone keying. The big- 
gest drawback to cross-channel rebroad- 
cast is that all detection is done by voice 
activation vox. The audio must be present 
before it can be detected. Because of the 
(ime required for the console to activate 
the selected transmitter, the first or sec- 
ond word of the transmission is usually 
Jost. With soft-spoken officers, or an of- 
ficer that pauses significantly while talk- 
ing, the system drops off and must be 
reactivated, repeating the cycle. Law en- 
forcement radio transmissions are brief. 
Channel rebroadcast using this system of 


vox circuits has proved unacceptable for 
the Fresno County Sheriff. 

Rather than having the voting compara- 
tor look at an individual receiver, and then 
select it into a system, what would hap- 
pen if an entirely separate radio system 
were connected as though it were merely 
an individual receiver? That receiver 
could then be connected into the existing 
channel, with both system audios being 
routed to the repeater output. The voting 
comparator would act as an audio mixer, 
routing the respective channels back to 
the dispatcher and then allowing audio to 
be connected back to the respective re- 
peater, as shown in Figure 2 on page 32. 

The voting receiver is receiver- 
activated, as opposed to voice-activated, 
so as soon as the officer transmits, the 
patch is activated and remains online until 
the transmission is completed. The previ- 
ous problems of transmission dropout and 
loss of first or second words of the trans- 
mission are eliminated, 

The Fresno County Sheriff and the city 
of Fresno committed support to Opera- 
tion Gold Star, and each agency made one 
radio channel available. The city commit- 
ted a UHF channel. and the county com- 
mitted a VHP channel. All highband us- 


Transportation 
Safety Devices, Inc. 


& 


vans and tow trucks. 


Alternating flashers. 


accident scenes. 


Gun lock timer. 


vy wy & 


TSD Bldg. * 2400 Roosevelt Avenue » Indianapolis, IN 46218 
1-800-428-4449 


Standard or custom switch controls for cars, 


Overhead and bucket seat consoles, or floor 
brackets for all controls. 


Portable, 25 Ib., 2' x 4' x 2", arrow boards for 


Power distribution centers. 
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ers Were granted operational authority by 
the sheriff to operate on the county-wide 
VHF tactical channel, while the cities of 
Fresno and Clovis operated on the city of 
Fresno UHF CLEMARS system under the 
California state license, 

A simple interface, dubbed a “receiver 
simulator,” was built, allowing the city’s 
entire UHF radio channel to look Jike an 
individual receiver on the county's VHF 
radio system. 

Fortunately, Fresno County and the city 
of Fresno had dispatch centers located 
across the street from cach other. For 
preliminary testing. a short length of tele- 
phone cable was suspended between the 
two buildings that housed the telephone 
cable for each agency, Audio from the 


California public safety 
agencies adopt 
cooperation plan 


Earlier this year, California’s 10 
largest public safety agencies 
adopted the California Public Safety 
Radio Communications Strategic 
Plan. After problems with the cur- 
rent radio systems such as aging 
equipment, channel congestion, lim- 
ited functionality and lack of 
interoperability, the public agencies 
decided to frame a common vision in 
which modern mobile communica- 
tions technology would enhance the 
delivery of public safety services into 
the 21st century. The goals included: 

O universal statewide access. Ba- 
sic radio communication capabilities” 
must be available to all public safety 
service providers as they travel 
throughout the state. 

O improved interoperability. 
Agencies must be able to communi- 
cate with one another. 

 O enhanced functionality, By 

2010, data and image transmission 
will account for the majority of all 
public safety communications. 

‘OO channel availability. Additional 
spectrum, greater spectrum efficien- 
cies and system expansion are re- 
quired to ensure that public safety 
personnel have immediate access to 
communication channels. 

The Warner Group, a consulting 

_ firm in Woodland Hills, CA, wrote 
_ the strategic plan in cooperation 
with the’ agencies. In committing to 
a partnership, saving money and 
using néw technology, the public 
_ safety agencies’ main goal is to se- 
cure the safety of California's. resi- 
dents and visitors. a, 


When the 
Weather Is Wicked, 


there's no place like home. 


Zetron paging system owners don't go out With a versatile design, built-in quality, and 24- 
when the winds begin to screech. At the first hour emergency support, Zetron 
hint of a power loss, the system can call paging systems set the industry 
operations personnel wherever they are. standard for reliable service. 

If there’s a primary failure, the system can Maybe it’s time for you to stay at 
automatically switch to a backup Zetron paging home and relax. 
terminal. It can easily be programmed to call Contact the Zetron paging team 
and tell you “all’s well.” Anytime. Anywhere. today! Any witch way. 


Model 2200 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA za ETR ON = 


————— SSS 
Ph: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 SEG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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RECEIVER 1 
COUNTY 
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RECEIVER 4 
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RECEIVER 1 
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RECEIVER 4 
CLEMARS 


Figure 3. VHF and UHF radio system 


city’s system was connected to appear to 
the system as if it were a county receiver, 
while audio containing the county's re- 
peated car-to-car and dispatcher audio 
was returned to the city and connected to 
the city’s transmitter. Only (wo pairs of 
wires were needed to complete the patch. 
Audio levels were set, and the system was 
up and online. 

The Operation Gold Star patch has been 
<hieeerice so successful that permanent cable is now 

COUNTY being run to replace the temporary cable. 
While current connection and disconnee- 
tion of the patch is made both at the city 
and county communications centers. pro- 
visions are now being made to allow the 
dispatchers of each agency to turn the 
patch on or off at will. 

This system could allow for additional 
inputs from other agencies to be accom- 
RECEIVER modated. Theoretically, the number of 
SIMULATOR agencies would only be limited by the 
number of receiver voting modules avail- 
able and the number of receiver simula- 
tors constructed on the system. Using a 
voting comparator as an automatic mixer 
results in a simple, yet effective, way of 
combining multiple systems into a single, 
multifrequency system allowing cross 
patching of users from one frequency 
band to another. 

UHF Operation Gold Star represents an ex- 
eee ample of how separate government agen- 
cies and multiple jurisdictions can join to 
achieve a common goal. While the radio 
staff of the city and county accomplished 
a technically difficult project with 
excellent results, the real winners are the 
citizens of the city and county of Fresno 
who now benefit from the increased law 
enforcement presence and resultant reduc- 


tion in crime. ay, 


AMPLIFIER/POWER SUPPLY 

Only 7" of Rack Required 

@ VHF 130-175 MHz to 250 watts # UHF 400-512 MHz to 200 watts 
# 230-280 MHz to 100 watts # 800-900 MHz to 100 warts 


VOCOM 


PRODUCTS COMPANY,ULC. 


1-800-USA-MADE 847-923-9373 
1-800-872-6233) : FAX 847-923-9078 
ttp://www.vocomrf.com E-mail: sales@vocomrf.com 
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Why Tinker 


Communic’ ™ 


A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-tone and 5/6-tone signaling, duplex offset 
frequencies up to 49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1200S such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 


: und 
When it Com “to Your . 


power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to install or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 
CRAFTED WITN PRIDE iN 


y/ (L4 irr systems, inc. MOM 


10200 West York Street/ Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 
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(continued from page 8) 


When using coax cable. a BNC Tee con- 
nector is needed. The oscilloscope con- 
nects to one side of the Tee connector and 
the transmission line to the other side. 
When twisted pair cable is used, the 
twisted pair connects to the binding posts, 
and the oscilloscope to the BNC jack. In 
this case a 50Q. cable is connected to the 
reflectometer. Figure 2 on page 8 shows 


several waveforms for various load im- 
pedances. The TDR will provide the dis- 
tance to the fault if you enter the time 
delay between the incident and echo 
pulse. For example. if you examine the 
timebase of the scope and determine that 
the time between the incident pulse and 
the echo pulse is 400ns, just enter the 
number 400 into the reflectometer, and it 
will return the distance of 130 feet. If you 
use an oscilloscope, make sure that the 
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New from BEE” 


Clip-on Cases 


Available in 
Leather or Durus" Nylon 


If you dawe the convenience of a belt chp on 
your portable, but hate the way plastic always 
seems to break... BEE has a solution tor yout! 


Introducing the first belt clip available ona 
top guatity leather or nylon case. Our clip is 


Durus 


Our new spring stecl bell clip mounted on the back 
of vither leather or Durus” cases, 


or 


Our famous quick disconneet swivel option. 


or 


Regular snap down belt flap 


SEEe PAOOUCT 


OURUS® 


MADE IM THE U.S.A 


BEE" 


2120 Roberts Drive, Broadview, PE ouba3 


fol: (800) 336-3115 @ 


Fan: (SUD) 345-219 | 
E-Math beecase aol.com 


formed trom heavy gauge, heat treated, powder 
coated spring steel and is securely riveted 

to the back of the case, You'll never have to 
worry about radio damage again 


GIVE US A BUZZ 1-800-336-3115 


Now your choice of three convenient 
ways to carry your radio case: 


Leather 


BEDS siit Dats) ane reagesternad 
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Photo 1. A time domain reflectometer helps 
locate cable faults that may show up in 
strange places. 


time base is accurate, Otherwise, your dis- 
tance calculations will be inaccurate. 
Usually, we are looking for the distance 
to a major fault—open or short circuit. 
For this application an oscilloscope is not 
needed. The oscilloscope is only needed 
for locating minor reflections or for ob- 
serving the echo waveforms. 


Selecting the transmission line 

As many as 96 transmission line types 
can be stored in the reflectometer for in- 
stant reeall. The unit comes preloaded 
with many lines. You can add transmis- 
sion lines by setting up the characteristic 
impedance, velocity factor and then stor- 
ing under a name you choose. A BNC 
jack is used for connecting coaxial cables, 
and binding posts are used for connecting 
twisted-pair lines, The binding posts ap- 
parently connect through a balun that pro- 
vides a 4:1 impedance change. To test a 
6002 balanced line, the line would con- 
nect to the binding posts, and the imped- 
ance would be set to 150Q so that when 
passing through the balun, the impedance 
would be transformed to 6000. 


LCD screen 
An LCD provides an actual plot display 


Windows-Based 


Radio Dispatch 
Console System 


.. offering more built-in 


programmability than 
any other system 


The Windows-based Ultra-COM NT is the 
7 only communications workstation that lets you 
design screens to your specific operating require- 
ments, with no changes to software and no re- 
programming costs. 

The Ultra-COM NT’s design whether 
stand-alone or as part of multi-position consoles 
sharing common electronics, takes advantage of 
the latest advances in computer technology 
| through the use of CPLDs (Complex Program- 
mable Logic Devices), and DSP (Digital Signal Pro- 
cessors) to provide precision audio filtering and 
routing. 

in addition to the exclusive “Screenmaker” 


and “Customizer” programs, the new “MEDIC” 
diagnostic program provides extensive diagnos- | 
tic tests to identify hardware and software prob- 
lems, and recommends corrective action. 
Moducom NT dispatch consoles, with Win- | 
dows-based technology, are designed for today’s 
emergency communications requirements - and 
for the future. 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 / Fax(818) 764-1992 
www.moducom.com 


Windows NT is a Trademark of Microsoft Corporation 
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along with other vital information. The 
echo is plotted, and a cursor is provided 
to enable an examination of the echo(s). 
Upon placing the cursor over the echo, 
the information is provided on the screen. 
Information such as distance-to-fault and 
return loss of echo (an indication of the 
severity of the mismatch) is provided, 


General information 
The reflectometer can locate faults from 


16 feet to 2,000 feet (5 meters to 600 
meters). Faults less than 10 feet apart can 
be resolved on the display. Accuracy is 
rated at +(1%+2'). For example, at 200 
feet the accuracy would be +4'. Character- 
istic impedance for coaxial cable is 4522 to 
150Q, in 7Q steps. For balance line (two- 
wire cuble), the characteristic impedance 
range is 1802 to 6000. in 28Q steps. The 
velocity factor range is 30% to 99% in 1% 
steps. The output pulse is +5¥V with a pulse 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Motorola and MDC-1200 are registered ladernarks of Metarola Ine. 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


( esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8009 
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Cellular / Radio Repeaters 
Data Acquisition - Remote 
Lighting Systems 
Highway Call Boxes 
Navigational Aids 
Telecommunications 


Remote Facilities 


bal sole Ine 


Authonzed Southivest Distributor 


Direct Power and Water Corporation 


3455-A Princeton NE * Albuquerque, New Mexico 87107 


1-B00-260-3792 (v) 


1-505-889-3548 (f} 


email dirpowdd @directpower.com 
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duration of 25ns. The unit can run with 
supplied ac power supply or a battery pack 
(8 AA cells). Battery life is about 12 to 14 
hours. Cable types and plots along with 
modes, settings and calibration data are 
stored in non-volatile memory. A serial 
port is provided for connection to a com- 
puter for use with optional software. The 
unit weighs slightly over 1.5 pounds in- 
cluding batteries. 


Summary 

The CableMate TDR is user-friendly. 
In an hour of so one can become suffi- 
ciently familiar with the unit to make 
useful measurements with it. The menu is 
easy to understand, and condensed in- 
structions are printed on the back of the 
unit. Such an instrument is useful for 
making reference measurements on trans- 
mission lines for future maintenance ref- 
erence, as well as for determining line 
length, velocity factor and fault locations. 
For further information on this instru- 
ment, contact Advanced Electronic Ap- 
plications (Division of Tempo Research) 
1221 Liberty Way, Vista, CA 92803. 
Phone: 760-598-9677. 

Until next time—stay tuned! 


ei 


Express 
yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 


Hutton is Your First Choice 
for Wireless Telephone Accessories 


Whether it’s a mobile antenna or the latest high capacity battery, Hutton stocks a complete selection of cellular, ESMR and PCS 
accessories. Our new Wireless Telephone Accessory Guide features products from quality brand name manufacturers such as 
Andrew Wireless Product Group (Maxim), Antenna Specialists, Duracell, Larsen, Multiplier Plus, ORA, and USA Cellular. 


Over 40 quality product lines are listed in our latest Accessory 
Guide to give you one of the broadest product selections in the 


wireless industry. Besides phone accessories, we've also included = () H U T TO N 
Af iS) 
a 


installation products and mobile office and pager accessories. 


f First 
Request your copy of our Wireless Telephone Accessory Guide ee teanel f~ _ Choice 


today by calling the Hutton branch near you. Discover why Hutton Wireless 
should be your First Choice for wireless telephone accessories! 1967 - 1997 Distribution’ 


Hutton Communications, Inc. 


Atlanta Calgary Chicago Dallas Denver Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 800-265-8685 
FAX 770-963-7796 FAX 988-312-4444 FAX 900-284-4934 FAX 972-239-5264 FAX 303-371-5690 FAX 717-763-9144 FAX 206-485-5548 FAX 800-265-9414 


www.huttoncom.com Circle (51) on Fast Fact Card 


egulating technology 


Carving the pumpkins 


By Robert H. Schwaninger Jr. 


It's Halloween, and the time for 
tricks and treats is upon us. The 
seary time when the nights are a 
little darker: the trees wave naked, 
gnarled branches in mysterious 
ways; and the how] of a far-off, 
soulless creature could be getting 
closer. . . coming for vou. With the 
creak of an old door opening into a 
pit of inky darkness. out leap the 
horrific monsters that seek to de- 
vour us all. Pranks and portents of 
something more sinister fill the air 
in a whirl of broomsticks and 
banshees. 

But it’s all make-believe, right? 
Carved pumpkins and bed-sheet 
ghosts to scare little kids and give 
adults a few laughs is all it ts. No 
one gets hurt, and everyone gets an 
adrenaline rush. with pounding 
hearts and a hearty guffaw. How- 
ever, What happens when it’s all a bit more 
real? What happens when the tricks and 
treats are found in pages of FCC orders 


and Congressional actions? How about if 


the tricks being played are threatening 


your livelihood, or denying the rights of 


Schwaninger, MR7"y regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


3101 - 29 Ave, Vernon, B.C. VIT 172 


Ph(250)545-1 150 


“BOV THEYRE RIGHT..IT/$ HAUNTED: 


operators, or simply are not funny? What 
then? 

Over the past months, the industry has 
witnessed a lot of tricks by regulators and 
policymakers. Some are so silly that they 
resemble legislative prat falls. Others are 
a pie in the face to two-way shops and 
paging companies. Some tricks are scaring 
small operators into believing the 
graveside manner of many advisors. Other 
“tricks.” more like hounds from hell, are 


(509)456-5885 


TAD Radio of Canaia tne. 
S 164 Washington Ste EE. Spokane Wa 99201) Ph(S09)456-5885 Fax(509)450-5886 


1-Mailtadradio@ junction. net 
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visited upon well meaning people. Here 
are a few: 


Pumpkin heads 

This year Congress declared that in the 
next few years, the Balanced Budget Act of 
1997 will end the onslaught of federal debt. 
However, one of the cornerstones (or head- 
stones) of that legislation is the expectation 
that the FCC will raise 20 billion bucks 
from more auctions. Congress did not ex- 
plain whe was going to pay this enormous 
sum, since the biggest players in the market 
have already made their purchases in previ- 
ous auctions, or have been made exempt 
from auctions. So where are all these 
simoleons coming frony? It must be magic. 


The undead 

In devising its orders for auction of 
800MHz channels, the FCC created the 
possibility that unconstructed channels 
might be used as trading stock in frequency 
migrations. What the agency didn’t make 
clear is whether the trading licensees could 
use channels for which the construction 
period had run out, thereby automatically 
canceling those licenses prior to the trade 
time, It appears that the FCC thought you 
could bring these licenses back from the 
dead, as long as they were kept on ice in 
a spectrum warehouse. 


Vampires and double-crosses 

To avoid further debacles in defaults on 
installment payments, the FCC is attempt- 
ing to eliminate this option for small busi- 
ness. The PCS Block C winners have sucked 


Now, RF site performance can be viewed from the comfort 


of your office. Zetron power monitoring solutions allow you to ane 
-For 


stay put if nothing's wrong and still stay on top of RF PCS antennas 
ss problems around the clock. When something 


goes wrong at the site, you—not your 
will be the first to know. 


customer— 
watching the late show. 
today! 


Even if you're at the chatterbox café or home 


Save on site visits. Keep it up and running. CallZetron 


M5150-Monitors 
64 channels 


~x*SMR *Paging *Public Safety *PCS *Celliuliar 


¥* Continuous Remote Monitoring *Alphanumeric Alarm Paging 
*Accurate Measurement *Diagnostic Data Logging 
*Factory Calibration and more. 


ZETRON), Innovative Radio Site Monitoring Solutions. 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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the lifeblood out of the federal govemment’s 
political marketing coup by failing to pay 
up promptly. To avoid the batty results that 
have followed this public nightmare, the 
FCC is warding off future problems by put- 
ting forth a double cross in denying legiti- 
male Operators this financing opportunity. 


Booby traps 


Congress opened up the door for the use 
of reserve bids in future auctions. Rejecting 


TRIPP LI 


THE POWER PEOPLE 


From the Maker of tsolbaar: 
Premium Surge Suppressors 


Model IL 11 


the use of simple market economics and 
trying to preset a value for spectrum, Con- 
gress hoped to avoid repeating the embar- 
rassing results of the Wireless Communica- 
tions Services (WCS) auction. But did you 
know that the FCC doesn’t have to publish 
the reserve price on spectrum? Think you 
got a bargain at the aucion? Gotcha! 


Fortune tellers 
The FCC has admitted, repeatedly, that 


Precision- 
Regulated 
Dc to AC 
Power 
Supplies 


Bi ideal for powering 
commercial/land- 
mobile, ham and CB 
radios 


@ New attractive design — 
smaller footprint 
maximizes operating 
space 


@ Heavy-duty construction 
@ Models available from 


Model TLC 11 
Low-profile unit 
with enclosure for 
integrated base 
Station look and 
protection 


Model TL 11 
Low-profile unit with 
footprint to match 
most.popular radios 


The quality you've come to expect from the maker ol isola” Premium Surge Suppressors 
and the industry's most complete line of Uninterruptible Power Supply (UPS) systems. 


fas: 312/644-6505 ME FaxBack: 312/755-5420 Ml t-malk: Info@tipplite.com Mi wwiv.tripplite.com 
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prior to announcing an auction, it docs not 
know whether there will be mutually ex- 
clusive applications. But the Telecommu- 
nications Act says that auctions are sup- 
posed to be used only where mutual exclu- 
sivity exists, and that the agency is to avoid 
incidents of mutual exclusivity, using all 
of the tools at its disposal. So, how can the 
Commission know in advance that mutu- 
ally exclusive applications or bids or both 
will be forthcoming, unless the agency's 
actions are really causing the problem? 
Somebody’s dealing off the bottom of the 
deck of tarot cards. 


Goblins 
Through a senes of interesting mancu- 
vers, the high-definition television 
(HDTV) spectral scene has become the 
digital television program. That six 
“megahurts” of spectrum that has been 
tithed to the political forces of the gobblin’ 
media is no longer simply for the delivery 
of HDTV. Now, transformed under the full 
moon, it is spectrum that can be employed 
for multichannel digital television, The in- 
tended investment in improved service to 
Bia casos 8 EE a RE Sa a | 
That six ‘megahurts’ 
of spectrum that has 
been tithed to the 
political forces of the 
gobblin’ media is no 
longer simply for the 
delivery of HDTV. 


the public has quietly been morphed into 
greater system capacity, without concur- 
rent benefits in signal quality. The icy fin- 
gers of the broadcast establishment are still 
firmly about the throat of Congress. 

Yes. some scary things are happening 
here in Washington, where the ghosts of 
logic and fairness wander the halls of Con- 
gress and the basement of the FCC, with- 
oul a home and in fear of being perma- 
nently exorcised. The tricks outnumber the 
(reats, and the advisors act like pod-people, 
without emotion, fear or compassion. One 
wonders when the people in the village 
will carry pitchforks and torches—and 
votes—to the castle of government to de- 
stroy the evil within. 

For now | simply point up the weird and 
unexplainable mysteries that surround the 
acts of government, priding myself on the 
fact that I got through this entire column 
without once mentioning the big blue bat. 
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APRIL 22 - 24, 1998 


Las Vegas Conve ention Center 
Las Vegas, Nevada 


FOR ATTENDANCE INFORMATION: 


Call 1-800-288-8606 or 303-220-0600 to be added to our mailing list to 
receive all important show announcements and brochures. Or fax your request 
to Intertec Trade Shows & Conferences, IWCE ‘98, 303-770-0253. 


FOR EXHIBITING INFORMATION CALL: 


e Renie Fuselier, Sales Manager, U.S. and Canada: 
Phone 303-741-8715 Fax 303-267-0234 

* Lindsay Houston, Sales Manager, Personal 
Communications Technologies Pavilion, U.S. and Canada: 
Phone 303-220-0600 Fax 303-770-0253 

e Elsa Saavedra, International Sales Manager, 
Phone +1 303-741-8708 Fax +1 303-267-0234 


FOR INFORMATION ON SPEAKING OPPORTUNITIES: 


Call Doug Liljegren, Trade Show Editor, Mobile Radio 
Technology and RF Design, 913-967-7287 


With support from these 
other Intertec® publications: 

« Cellular Business:* Cellular 
& Mobile International 
Satellite Communications « 
Telephony * Global 
Telephony 


Managed and produced by 
Intertec Trade Shows & 
Conferences a division of 
Intertec Publishing 
Corporation/a K-ill Media 
Company 
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N ews 


Industry associations appeal FCC’s announced SMR auction 


The FCC's announced auction of SMR 
channels is drawing heavy fire from a 
number of sources as parties line up to 
take a shot at the agency’s proposed rules 
for auctioning 800MHz channels. The 
matter has spawned two appeals to the 
U.S. Court of Appeals for the District of 
Columbia seeking overturn of the FCC’s 
decisions. 

A group of 38 operators represented by 
Brown and Schwaninger, Washington, 
DC, has filed appeals to both the FCC's 
Memorandum Opinion and Order and its 
Second Report and Order. In a separate 
appeal, the trade group SMR-WON is also 
opposing the agency’s decisions. Industry 
observers expect the appeals to be con- 


solidated before the Court. 

Major paging companies, such as 
AirTouch, Dallas, are also seeking to in- 
tervene in the appeals, stating that they 
believe the issues to be decided may af- 
fect any future auction of paging chan- 
nels, including the agency’s authority to 
engage in the auction of encumbered 
spectrum. Nextel Communications, 
Rutherford, NJ, has filed papers with the 
Court asking it to turn down the appeal. 

Meanwhile, the FCC has received nu- 
merous petitions for reconsideration to 
those same decisions. Small Business in 
Telecommunications (SBT) has noted that 
the decisions do not conform with law, 
including new sections of the Telecom- 


S.C. Basnight wins PCIA’s 1997 Technician of the Year award 


The PCIA honored S.C. Basnight with 
its annual Technician of the Year award 
on Sept. 9, at the Board of the Directors’ 
Dinner and Industry Awards Ceremony 
during the association’s Personal Com- 
munications Showcase in Dallas. The 
award is given in recognition of “consis- 
tent demonstration of exemplary techni- 
cal performance.” Basnight has worked 
for Commercial Radio Service, Nags 
Head, NC, for 35 years, and is now man- 


ager and head technician. 

Basnight’s achievements during almost 
four decades ure numerous. He installed 
the E9-1-1 system for Dare County EMS 
and the Centracom system used by county 
EMS, fire, police and sheriff's office. He 
also installed equipment for Pasquotank 
County's Command Center, a mobile com- 
munications base communicates with all 
emergency units needed to maintain an 
area during an emergency or disaster. Per- 


munications Act adopted in August 1997. 
Industrial Telecommunications Associa- 
tion (ITA) states that the FCC’s plans do 
not conform with its Congressional au- 
thority. AMTA points out that the FCC’s 
rules unfairly eliminated installment pay- 
ments. PCIA seeks substantial revision in 
the FCC’s decisions, including a recogni- 
tion of costs to customers in participating 
in any frequency relocation, 

The announced date for the auction is 
Oct. 28, but thus far five associations 
have requested reconsideration of vari- 
ous parts of the FCC’s scheme, and the 
agency may yet take the opportunity to 
address those problems prior to holding 
the auction, 


haps more valuable than his achievements, 
however, are his day-to-day presence and 
reliability. He is on call 24 hours a day to 
ensure that the equipment is operational. 
In a letter to the PCIA, Dare County 
Communications Director David Cowan 
described Basnight as a “tremendous as- 
set” to the county. “I work with numerous 
service providers.” Cowan said. “Of these 
providers, none are as pleasurable, compe- 
tent or resourceful as Mr. Basnight.” 


Get more antenna for less! 
with Gabriel’s NEW Spread Spectrum 
(“SS” Series) Antennas 


Unlicensed Applications / ISM Bands 
2.300 — 2.500 GHz / Grids and Solids 
5.690 — 5.925 GHz / Solids 


The Gabriel “SS” Series Advantage 
Y Over 50 years of Proven Quality and Reliability 


UV Innovative Feed Designs 


VU Meet Standards EIA-195-C and EIA-222-E 


wY Very affordably priced 


VW Fast delivery & unequaled service 


ex. BUEN 


WY Grid & Standard (Solid) Parabolic models 
Y Available in 2, 3, 4 and 6 foot diameters 


UW Call for technical specifications and pricing 


abriel electronics 


INCORPORATED 
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P.O. Box 70, Scarborough , Maine 04070 USA 
Tel (207) 883-5161 


Fax (207) 883-4469 
info@gabrielnet.com 
www.gabrielnet.com 


IN LATIN AMERICA! 


Visitors Profile 


POSITION HELD 


Visitor 


24% 17% 


Source: IBOPE (poll) 


W Entrepreneur, president, director 

@ Manager, Sector head 

@ Technician, engineer, analyst, consultant 
\_. Marketing, Sales, Purchasing Officers 
@ Others 


254 Exhibitors 


BUSINESS DEALS 
Exhibitor 


10% 


Source: IBOPE (poll) 


@ Initiated, closed business deals 
@ Institutional presence 

(> Does not know, no opinion 

@ No business 


Join us! 
Reserve your booth at Telexpo 98! 
March 31 to April 3, 1998 


Expo Center Norte 
Sao Paulo 
Brazil 


THE BEST BUSINESS OPPORTUNITIES 
AT THE LARGEST TELECOMMUNICATIONS, 
NETWORKS & INTERNET EVENT 


52,000 Visitors 


DECISION POWER TO PURCHASE COMPANY BUSINESS 


Visitor 
Visitor 


15% 
34% 39% 


1% 
[ —J 
5% 
23% 
S% Source: Telexpo'97 Fites 


@ Telecommunications user 
@ Manufacturer 


Source: [ROPE (poll) 


@ Decide © Distributor, Reseller, Representative 
@ Influence, recommend (> Service provider 
@ Use, requisite @ Operator 


@ Ministry of Communications, 
Telebrds (Brazilian telecommunications holding) 


Results For Exhibitors 


US$ 500,000,000 wag 
e 


17,000 sq.m booth area 


H&T CONGRESSOS E FEIRAS 


Rua Lauro Miller, 176 conj..1106 
22290-160 © Rio. de Janeiro ¢ RJ © Brazil 
Phone; +55 21 541-2393 
Fax: + 55.21 542-5095 
E-mail: hetrj@embratel.net.br 
http: //www.telexpo.com.br 
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News 


Test procedure verifies pager coverage using GPS, computer link 


Skyword Plus units, a GPS receiver and a 
palmtop computer were used in verification of 
pager coverage. 


Mobile Telecommunications Technolo- 
gies (Mtcl) has certified paging coverage 
in 30 cities, under real-life conditions. 

Rather than rely on computer-generated 
coverage forecasts typical in the industry, 
Mtel teams were dispatched to key mar- 
kets to determine and to certify coverage 
for Skyword Plus, an advanced messaging 
product. 

“Mtel has implemented an on-site test- 
ing program that provides scientific vali- 
dation of our coverage areas.” said John T. 
Stupka, Mtel president. “Traditionally, the 
industry has determined the coverage area 
in a market by generating forecasts based 
on theory—totally ignoring weather condi- 
tions. topography and building penetration.” 

Equipped with one-way pagers, 


INTERNATIONAL WIRELESS 


COMMUNICATIONS EXPO 


Call for Session 


Moderators are needed for sessions, or to help 
organize sessions on a subject of their special 
interest. All speakers and moderators receive free 
admission to the conference (not including full-day 
short courses, travel or lodging). Tentative session 


topics include: 
4 Mobile Radio Business Success 
4 Mobile Radio Dealers’ Forum 


Public Safety Communication Systems 


Wireless Local Loop Solutions 


International Business Opportunities 


Regulatory Issues 
Reselling Opportunities 
Wireless Technology Review 


Mobile Radio Technalogy November 1997 


Skyword Plus units. global positioning 
systems (GPS) receivers and HP200LX 
palmtop computers, the teams crisscrossed 
the city throughout the day, going to more 
than 400 randomly chosen locations, both 
inside and outside of buildings, 

For the next 12 hours, cach paging unit 
was sent messages gencrated by the 
SkyTel Network Operations Center (NOC) 
in one-minute increments. Simultaneously, 
at 20-second intervals the GPS receivers 
pinpointed the test latitude and longitude 
coordinates and relayed the information to 
the HP palmtop. 

These data were downloaded to a laptop 
and emailed to Mtel’s corporate headquar- 
ters in Jackson, MS, at the end of the day, 
The GPS data files were then compared to 
the percentages of message receipts on the 
pagers to verify actual coverage. 

“During the certification process, the 
NOC sent more than !.9 million messages, 
allowing us to accurately verify and define 
total market coverage,” said Ali Tabassi, 
vice president of RF network operations 
and engineering at Mtel. “In the next few 
months we will be sending teams back out to 
certify markets for other SkyTel products,” 

Skywork Plus was released in April and 


features guaranteed message delivery. If a 
subscriber turns a pager off or travels out 
of range, the system stores the messages. 
When the subscriber returns to the cover- 
age area or turns the pager on, the system 
delivers ull stored messages automatically. 
An additional feature, Messagemender, au- 
tomatically corrects garbled messages. 


ITLA assigns frequency advisory 
activities to ITA supervision 

The International Taxicab and Livery 
Association (ITLA), Kensington, MD, is 
now under formal agreement with the In- 
dustrial Telecommunications Association 
(ITA) for the day-to-day management of 
its FCC-certified frequency advisory 
committee activities. The activities will 
be performed by ITA at its offices in Ar- 
lington, VA. 

ITLA plans to continue to maintain an 
active role in all future spectrum man- 
agement and regulatory initiatives 
through the formation of an ITLA and 
ITA jointly managed Taxicab and Livery 
Communications Council that will be 
governed by taxicab and livery license 
representatives. 


International Wireless 
Communications Expo 
April 22-24,1998 


las Vegas 


Convention Center 


las Vegas, NV 
Moderators! 


Please mail, email or fax your session 
idea or offer to moderate to: 


Doug Liljegren 


Conference Editor 
Mobile Radio Technology 


Overland Park, KS 


9800 Metcalf 
P.O. Box 12901 


66282-2901 


Phone: 913-967-7287 


Fax: 913-967-1905 
Email: doug_liljegren@intertec.com 
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Automatic Numper Feet MANAGEMENT RADIO TELEPHONE 


IDENTIFICATION AND SECURITY TRUNKING 
i Up to 16 digits ~ Leading or trailing Displays: unit ID and name, ™ 
| position ~ Supports all formats ~ ENI time/date, status/location. Sart er prata 


Operator-controlled selective 
call -Remote disable and Lri- 
angulation ~ Voice encryption, 


with repeat ~ TOT with penalty timer 


tem ~ Compat Ih m - 
~ Low power ~ Ulira-miniature size. patible with most re 


peaters ~ CTCSS encoder 
~ Memory redial ~ Remote disable. 


TRA 

CAD 10/200/ 100 TRAY i. 

: TELEPHONE TO RADIO 
ADAPTORS 


Use your radio as a full duplex 
phone or fax machine. Also works 
as a Tone/DC remote unit for local 
wireless paging or controlling 
Compatible with Uniden 316/318 
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Remote Controt & MONITORING 


Fully-programmable ~ Latched or momentary out- 
puts ~ Alarm transpond ~ Automatic command se- 
quences. Applications include: imgation systems, 


“Voice SCRAMBLING 


Simple speech inversion and high security rolling 
code scramblers. Superior voice recognition and 
recovered audio, Over-the-air reprogramming, re- 
mote monitor and disable. Our new micro-sized 


~ Latched and momentary outputs ~ Memory re- inversion scrambler is channel selectable for i ining, ai ight 
s = ; all materials processing, mining, airport lighting, 
dial ~ Transpond ~ Remote disable with CAD. inversion frequencies. siasch sideietae. ighting 
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UNriversat ENcoper/DECcoDER 
Boaros & ENCLOSURES 


The complete solution to all your tone signaling 
needs. Programs to any tone format ~ ANI/ENI 
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Your electronic toolbox isn’t complete without MIDIAN tone signaling products. Police and fire departments, farm- 
ers, two-way shops, taxis, fleet dispatchers, school districts, even the military rely on MIDIAN to get the job done. 


News 


PCS network construction increases need for recruiting, training technicians 


Personal communications service (PCS) 
wireless telephone licensees, also known as 
“carriers.” use a combination of resources 
to find and to recruit people with skills to 
build and operate their cell sites and switch- 
ing offices. Universities, colleges and trade 
schools provide graduates who are ready to 
be trained to work with specific equipment. 
Training is typically offered by vendors, 
consultants, contractors and the carriers 
themselves. 

WirelessNorth, a PCS management com- 
pany owned by independent telephone and 
utility companies that own PCS licenses in 
Minnesota, Wisconsin, North Dakota and 
South Dakota, already has activated some 
of its PCS systems. Asked how the carrier 
finds training vendors, company president 
Rick Rappé said, “When you announce 
plans to spend $40 million to build a net- 
work, the vendors come to you With train- 
ing.” Training is often conducted at the 
vendor's facilities, with several customers 
sending employees to the same classes. 
“The training generally is not conducted at 
schools, hotel locations or trade shows,” 
Rappé said, 

Robert C. Shapiro, P.E., president of 
Strategic Telecommunications, Carrollton, 


TX. said carers typically run through a 
cycle from the highest-priced to the lowest- 
priced technical talent as the network moves 
from design through construction and to 
routine operation, “First come the lawyers 
and engineers, who bill at rates approach- 
ing $100 or more per hour.” he said. 

After the license application and system 
design stage. vendors are selected to build 
the system. Carriers use their own employ- 
ees, contractors, vendors’ employees and 
their contractors or a combination. Strate- 
gic Telecommunications is a contractor that 
normally works for vendors and carriers. 

“Once the system is built, the vendors 
and contractors normally are let go, with 
the exception of a few key representatives 
for a year or so to handle remaining work 
and to train the carrier's employees,” 
Shapiro said. 

When their systems have become opera- 
tional, carriers typically continue to shift 
from reliance on consultants, vendors and 
contractors to reliance on full-time employ- 
ees as their training is completed and as 
they gain experience 

“Camiers naturally want to reduce their 
operating costs, show a profit and amortize 
their capital investment,” Shapiro said. 


“Full-time technician salaries typically 
range from $40,000 to $80,000, which is 
less than it costs to use outside services to 
accomplish the same tasks.” 

Bob Beers, WirelessNorth’s director of 
engineering, has recruited experienced em- 
ployees from other carriers. In addition, he 
has hired graduates from Western lowa 
Technical Community College in Sioux 
City, LA, and he has used a recruiting ser- 
vice for at least one other hire in a technical 
capacity. “We fill in a crew with one expe- 
rienced technician and one or two others, 
with no experience, who are fresh from 
trade school,” Beers said. 

Whereas Rappé finds that most technical 
sessions offered at trade shows to be too 
general in nature and too sales-oriented, 
compared to training conducted at the ven- 
dors” facilities, Beers has found that some 
specific topics are covered well. 

“Vendors of de power systems for cell 
sites, antenna vendors and test equipment 
vendors often offer seminars at trade shows 
that help us with our jobs,” Beers said. 
Shapiro said a key difference is the limited 
opportunity for hands-on training at trade 
shows with the switches, transmitters, re- 
ceivers and other network equipment. 


ANTENNAS & ANTENNAWANAILYZERSO® 


The complete line of AEA antennas and antenna analysts 
are now available FACTORY DIRECT at the lowest 
possible cost, Each analyzer gives a graphical display of 
SWR curves with variable sweep width and center frequen- 
cy. The 30-150, 150-525, and 806-960 MHz antenna ana- 
lyzers are $499.95 each plus $7.50 shipping and handling. 
The SWR-121 HF analyzer covers 1-30 MHz and is priced 
at $299.95 plus $7.50 shipping and handling. 


The AEA CableMate™ graphical Time Domain 
Reflectometer (TDR) is packaged the same as the SWR ana- 
lyzers. The CableMate shows multiple faults in a cable on 
the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance lumps. 
The CubleMate is an excellent device for measuring the 
length of most any cable for inventory purposes. It will also 
directly show the 25 MIlIz return loss. An RJ-45 switch 
adapter allows casy testing of LAN cables. The CableMate 
is specially priced at $299.95 plus $7.50 shipping and 
handling for a limited time only, 


All AEA analyzer products come 
standard with a serial computer 
interface, Store your graphical data 
with the applications software and inter 
face cable for only $29.95 + $3.00 S&H 


We also manufacture the lowest 
cost high performance VHF and 
UHF base station antennas avail- 
able. Please send or call for our free 
booklet Facts About Proper VHF 
Vertical Antenna Design to find 
oul why our IsoPole™ Antennas are SUPERIOR 
to the competition. Try our IsoPole-150 VHF 
antenna for $89.95 plus $7.50 shipping 
and handling or the ISOQ-440 antenna for 
$119.95 plus $7.50 shipping and handling. av Guarantee 
The HR-3 telescopicVHF Handheld — 


Fal 
(10 dB gain over a rubber duck) antenna is PIF 


available for $29.95 plus $3.00 shipping and handling. 


IN Wy, 
\’ 15 Day Va 
“y Money Back = 


AEA Division of TEMPO RESEARCH CORPORATION 


5 Wes Orders 1-800-258-7805 


Tech Info: 760-598-9677 * FAX: 760-598-4898 + www.aea-wireless.com * 1221 Liberty Way, Vista, CA 92083 
Prices and Specifications subject to change without notice or oblig 
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D&L Communications purchased 
by management employees 


Murphy Stock 


D&L Communications, Fort Wayne, 
IN, has changed ownership after 34 years. 
Dwight Donaldson and Bruce LeVasseur, 
co-founders of D&L Communications, 
have announced their plans to sell the 
company to key employees Tom Murphy, 
vice president, and Kevin Stock, market- 
ing manager. 

Murphy will assume the position of 
president, while Stock will serve as ex- 
eculive vice president. Murphy and Stock 
will own the company jointly. Common 
stock options will be extended to mem- 
bers of the current management team. 

Immediate plans call for an aggressive 
expansion of their SMR division, which 
now has more than 235 channels. 


Technician group changes name, 
refocuses membership 

The Association of Communications 
Technicians, a membership section of the 
Personal Communications Industry Asso- 
ciation (PCIA), Alexandria, VA, has 
changed its name to the Alliance of Wire- 
less Communications Engineers and Tech- 
nicians (AWCET). The 850-member alli- 
ance previously had focused on the needs 
of technicians, but it is expanding its scope 
to include matters that are important to 
engineers involved with radio-related com- 
munications infrastructure and user devices. 

“All along, we have offered services that 
are useful to wireless communications en- 
gineers as well as technicians, but the pre- 
vious name might have deterred some en- 
gineers from considering membership.” 
said lan Wright, vice president of sales 
and service for Dominion Communica- 
tions Systems, Colonial Heights, VA. 
Wright is a current member of the 
alliance’s volunteer leadership council, a 
former chairman of the council and a cur- 
rent member of PCIA’s board of directors. 
“We want to market the alliance’s services 
to engineers as well as technicians, and the 
name change reflects this direction.” In- 
formation about AWCET is available by 
calling 800-759-0300. 


Decibel Products opens environmental stress testing facility 


Allen Telecom’s Decibel Products Di- 
vision has completed design and installa- 
tion of facilities for environmental stress 
screening at its headquarters and manufac- 
turing facility in Dallas. 

The testing facility is highlighted by two 
test systems. The first is an environmental 
chamber capable of producing temperature 
dwell and shock tests ranging from — 10°F 
to [58°F and humidity as high as 95%. 


SignalMx™ 


Tired 


of 4 


> 


Then come 
listen to ours! 


Introducing SignalMX™ (pat. pend.), the first 


multimedia wireless system planning tool. Designed 


from EDX Engineering, 


a ee 


The chamber can produce snow, sleet and 
ice conditions. The second system simu- 
lates heavy tropical storms and can subject 
equipment to heavy rains with recirculat- 
ing winds. 

The facility includes test stations for 
vibration, shear and tensile strength test- 
ing, wind loading, up deflection, material 
hardness and chemical resistance. 


ienmeoes 


r— For MMDS.LMDS, and TY broadcast, use che insee 
video to view simulated picture quality anywhere 
in the system. The degraded picture here is due 
to a weak signal. 


Click the mouse anywhere in your 
cellular/PCS coverage area and hear 
call quality as your customers do, 


Relate actual received signal quality 
to colored signal levels on your map. 


Define a travel rouce and listen to call 
quality and handoffs as the mobile 
moves through the system, 


as an add-on module to EDX planning tools EDX 


SignalPro™ and MCS™, SignalMX provides real- 


time audio and video simulation of your 


communication network performance. 


Exclusively from EDX, SignalMX is the only tool 


EDX Engineering, Inc. 
P.O. Box 1547 

Eugene OR 97440-1547 
USA 


which lets you evaluate your system 


design by experiencing its performance as your 


customers do. SignalMX—another first from the 


Tel: = (541) 345-0019 
Fax: (541) 345-8145 
E-mail: info@edx.com 
Web: http:/Iwww.edx.com/ 


innovators in wireless system planning tools. 
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ebsite Directory 


This directory contains Web 
site addresses and descrip- 
tions of advertisers in this is- 
sue. The information is 
provided by the advertisers. 
For more information, refer 
to the ad index on page 84 for 
the page reference to the com- 
panies’ advertisements, or 
look them up on the Internet. 
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AEA, a division of Tempo 
Research 

Visit AEA’s Web site to get the 
latest on AEA products. Pull down a 
free: booklet titled Facts about 
Proper VHF Vertical Antenna De- 
sign by Prof. D.K. Reynolds. The 
booklet describes the company’s 
Isopole antennas. 

www.aea-wireless.com 
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American Tower Systems 

American Tower Systems offers 
nationwide coverage with more than 
655 antenna sites, including the re- 
cent acquisition of Meridian and 
Diablo Communications in Califor- 
nia. From high to low elevation sites 
and everything in between, they serv- 
ice wireless needs. For a complete 
listing, visit the Web site or call 888- 
ATS-SITE. 

www.aimertowersys.com 


Berkeley Varitronics Systems 
BVS designs and manufactures a 
complete line of wireless test instru- 
ments used for both deployment and 
evaluation of cell sites. All technical 
“manuals and papers pertaining to 
these products can be accessed 
through the Berkeley Web site. 
www.bysystems.com 


Communications Specinitsts, Inc. 
426 W Tat Ava. Orange, California 27005-4296 
Phone 71: 
SA-LEAT Pax $00-5400047 


Manufacturers Of Quality Tone Seemilme Equipment 


WANTED 10 PURCHASE! ICOM 10-0941) 


Communications Specialists 
Communications Specialists has 
manufactured tone signaling products 
for more than 30 years. The Web site 
contains a full product catalog listing 
as well as information regarding the 
company’s new ANI products. 
www.com-spec.com 
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Connect Systems 

Visit Connect Systems’ Web site 
for simplex and duplex intercon- 
nects, CTCSS/DCS repeater tone 
panels, LTR logic panels, dial access 
paging, rural telephone systems and 
more, 

www. connectsystems.com 
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Cutler-Hammer 
Cutler-Hammer has more than 18 
years of experience in the surge and 
lightning protection industry. Visit 
the Web site or call 403-259-3200 to 
learn how Cutler-Hammer can pro- 
tect sensitive electrical equipment 
from power distribution. 
www.cutlerhammer.eaton.com 
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Welcome! 


David Clark 

David Clark offers noise- 
attenuating headsets, radio adapters 
and accessories for two-way radios. 
The systems provide hearing protec- 
tion in high-noise areas. Adapters are 
available for all two-way radios. No 
radio modifications are required. 

www.davidclark,com 
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Dataradio 

Since 1979, Dataradio has de- 
signed and manufactured radio mo- 
dems and datalink controllers for 
both fixed and mobile applications. 
Its fixed point-to-multipoint systems 
are in service in more than 30 coun- 
tries. Please refer to the product and 
application notes on the World Wide 
Web, 

www.dataradio.com 
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EDX Engineering 

EDX provides comprehensive de- 
sign tools for PCS, cellular and 
other wireless communications sys- 
tems. The company uses advanced 
propagation models to perform coy- 
erage, interference and detailed link 
analysis studies. 

www.edx.com 


Harger Lightning Protection 


Founded in 1960, Harger Light- 
ning Protection is a full-line sup- 
plier of lightning protection and 
grounding equipment, servicing the 
lightning protection, communica- 
tions and electrical industries. 
Harger’s enhanced ground rods have 
new features. For more information 
visit the Web site or call 800-842- 
7437 to request a catalog. 

www.harger.com 
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Hutton Communications 


Hutton Communications is a dis- 
tributor of more than 100 wireless 
communications product lines to 
wireless carriers; dealers and self- 
maintained end users of communica- 
tions systems. Visit the Web site for 
a detailed listing. 

www.huttoncom.com 
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The new IFR Systems home page 
is designed for the wireless test pro- 
fessional. The site contains compre- 
hensive product data (including 
specifications), sales and customer 
service information, software cata- 
log and FTP site, employment op- 
portunities and financial data. 

www.ifrsys.com 
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Leavitt Communications 
Leavitt Communications is a 
Motorola-authorized paging distribu- 
tor, offering numeric and alphanu- 
meric pagers, accessories, housings, 
crystals, programming software and 
hardware, as well as a full line of 
Motorola Radius radio products and 
accessories. 
www.leaviticom.com 
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Maxrad supplies antennas for the 
communications industry. From 
Hanover Park, IL, they manufacture 
a full line of mobile, portable and 
base station antennas. Ranging in fre- 
quencies from 27MHz to 2.6GHz, 
Maxrad has an antenna to fit com- 
munications needs. 

www.maxrad.com 
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Mobile Radio Technology 
The MRT Web site can be used to 
submit signed letters of comment to 
the “Letters from Readers” section 
via editorial email. Watch for the 
MRT resource center on the Web site 
in 1998, Visitors to the Web site can 
learn more about Intertec Pub- 
lishing’s other communications 


magazines, such as Cellular & 
Mobile International, and shows and 
conferences, such as IWCE °98 in 
Las Vegas. 
www.intertec.com/mrt.him 


PiRod 

PiRod engineers and manufactures 
antenna support structures. See the 
Tower Specification Guide, found on 
the “Sales Information” page, for 
achieving good tower value through 
performance specification, feature 
selection and future use plannng 
practices. 

www.pirod.com 
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PolyPhaser 


PolyPhaser provides lightning 
protection and grounding solutions 
with coax entrance panels, PCS pro- 
tectors, in-line power mains, coaxial 
protectors, shunt-type power mains 
and additional custom applications. 

www.polyphaser.com 
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Website directory 


Selectonc, Ine. 
Wireless Technologies for the 21s¢ Century. 
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WE&W Associates 

W&W Associates manufactures 
replacement batteries, chargers and 
] analyzers for two-way radios. They 
accessories. Products include: head- market new replacement batteries in- 
sets, ear mics, throat mics, helmet troduced in the industry by Vertex/ 


communications for motorcycles, Yaesu, Kenwood, E.F. Johnson, 
ing products including CTCSS, automobiles and bicycle patrols, se- Maxon, Motorola, Standard and Icom. 


DTMF and two-tone sequential curity kits, wireless receivers and Chargers are available in single-, 
boards; ANI, and custom products for various types of surveillance double- and six-station units. Analyz- 
the two-way industry. equipment. ers can be ordered as a single-, three- or 
www.selectone.com www.soniccomm.com six-station unit. More than 200 adapter 
cups are available. 
www.wwassociales.com 


Sonic Communications 


Sonic Communications manufac- 
tures two-way radio communication 


Selectone 

Selectone manufactures encryption 
products, inversion scramblers, digi- 
tally-controlled rolling code scram- 
blers and time domain scramblers. 
Selectone also manufactures signal- 


Dispatch. 


The on time, 
on budget 
tower specialists 


Custom Fabrication Facility 
Complete Turnkey Operation 
Site Preparation 
Foundations, Tower, Antenna 
Wave Guide Installations 


Introducing ServicePlus Series 3 Field Service 


Trylon 


Guymast Analysis 


P.O. Box 186 
21 Howard Ave. 


Elmira, Ontario N3B 2Z6 


Tel: (519) 669-5421 
Fax: (519) 669-8912 


Circle (45) on Fast Fact Card 


54 Mobile Radio Technology | November 1997 


We've redefined Field Service 
Automation. ServicePlus Series 3 — the 
most comprehensive and affordable 32- 
bit Windows NT/95 Service Information 
System (SIS) -— is now available wilh a 
feature-rich Dispatch module. 

It provides a sophisticated Windows- 
based tool-set that automates Call 
Creation, Assignment and Scheduling, 
Paging and Escalation (via e-mail and 
Pager noiification) - power that until 
now was only available in traditional 


high-end systems. Work Flow Definitions, 


SQL Queries, User-definable Color, 


graphic Call Board and Planner, and 
extensive “Drill-dawns” make our 
Dispatch module the most flexible yet, 
Both the Dispatch module and our all- 
new Contracts module — which takes 
the quesswork out of coverage and 
entitlement — are fully integrated with 
the existing modules that have 
established Series 3 as the new 
benchmark SIS_ 


Download the Series 3 Slide Demo 
today from our website. 


| 


SeniccAare 
Cexpecation www.serviceware.ca 


2 pt Moet Monae ANT temsapen — E 


Tel: 819-770-4000 
Fax: 819-770-1795 
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Readers’ choice 


Of all the new products and sery- 
ices in the April 1997 issue, the one 
reprinted here generated the most 
reader requests for additional infor- 
mation. If you missed it the first 
time, here is your opportunity to 
acquire more information on it. Just 
circle the corresponding Fast Fact 
Card number on the card found in 
the back of this issue and mail the 
card to us. 


Portables feature rugged 
housing for public safety use 
The HSX series 


portable radios 
from Haewa fea- 


ture rugged die-cast 
metal housings that 
make them suitable 
for public safety, 
law enforcement, 
industrial and com- 


mercial applica- 
tions. The radios 
are available in 
lowband, mid-band 
and VHF frequen- 
cies. Features in- 
clude 16 programmable channels, 
wideband operation, DCS, CTCSS, 
full scan, priority scan, cloning and 
PC programming. Controls are 
mounted on top for easy access. Op- 
tions include speaker mics and vox 
hands-free ear mics. 
Circle (500) on Fast Fact Card 


Filters reduce noise on 12V equipment, available in 3 models 


ICT’s power conditioning modules are 
available in 12A, 25A and 40A models. 


Control system interconnects various 


The JPS Communications ACU-1000 
features a modular approach to control- 
ling and interconnecting various types of 
communications systems. [ts basic com- 
ponents are interface modules, each 
designed to connect a specific communi- 
cations medium (VHF and UHF radio, 
telephone or satcom, HF radio, local op- 
erator), a control module. a power sup- 
ply module, a chassis to accommodate 
the modules, and a back plane to route 
audio and control signals between mod- 
ules. The interface modules convert com- 
munications traffic into its essential 


These rugged conditioners filter out dif- 
ferential and common mode noise present 
in industrial equipment, automobile and 
marine electrical systems. They filter both 
the positive and negative leads, have an 
input voltage range of as much as 100Vde 
and a filter frequency range of as much as 
200MHz. These filters are compact, light- 
weight and provide a way to reduce the 
noise on some 12V equipment. 
Circle (301) on Fast Fact Card 


communications systems 

elements: receive and transmit radio, and 
accompanying control signals required to 
fully control the device that the module 
is interfacing. For example, the PSTN-1 
module interfaces with standard tele- 
phone lines. It converts two-wire phone 
line audio into four-wire send-and- 
receive audio. interprets call progress 
tones and provides a vox output to notify 
the system when the PSTN caller is talk- 
ing. It decodes DTMF tones coming in 
over the phone line and sends out DTMF 
or pulse dial signals. 

Circle (302) on Fast Fact Card 


Internal receivers collect signal strength data for paging systems 


Advanced Signal’s receivers allow 
Signalpro users to collect signal strength 
data to complement the existing error 
rate logging information. Users may now 
collect bit-error rate (BER), code word 
error rate (CWER), peak edge error 
(PEAK) measurements, and signal 
strength (RSSI) measurements at the 
same time, The first two receivers cover 
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A split second and it’s gone—A lightning surge has struck. 


the 917MHz—-950MHz frequency range. 
One receiver has a 15kHz IF and is suit- 
able for paging systems that employ 
4.8kHz deviation settings. The other re- 
ceiver has a 7.5kHz IF and was designed 
for systems that have 2.4kHz deviation 
settings. specifically Reflex25/50 and 
Inflexion. 
Circle (303) on Fast Fact Card 


Telecommunication systems need reliable, maintenance-free protection 
capable of surviving harsh conditions. That's why Cutler-Hammer offers a 
complete line of lightning and surge protectors for PCS, cellular, paging and 
microwave facilities. Our exclusive designs, including telecommunication 
panelboards (with manual or automatic transfer switch and surge protec- 
tion), rectifier and quarter wave protectors, are the most reliable available. 

Lightning doesn’t have to get you down, Cutler-Hammer’s surge protec- 


tion devices make sure it won't. 


Cutler-Hammer 
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New products 


Drive test and measurement system maps signal Headsets allow hands-free operation 


strength and coverage, tunes RF propagation models RadioMate’s lightweight head- 
sets offer hands-free ability to com- 
municate, which allows the user the 
freedom to perform other tasks while 
handling telephone and dispatch 
functions. These products are of- 
fered in three models, including the 
over-the-head single ear cushion and 
two lightweight self-supporting 
models, all of which can be worn on 
either the right or the left car. Some 
models may require an optional adapter with a 2.5mm jack. 
Circle (305) on Fast Fact Card 


Spectrumtracker 
Elite from the 
Grayson Elec- 
tronics Division 
of Allen Telecom 
is an advanced 
drive test and 
measurement tool 
that gives wire- 
less system de- 
signers the ability 
to map signal 
strength and cov- 
erage, lune RF propagation models, make interference mea- Hotplate system features wide area, uniform heating 
surements, clear microwaves and perform channel occupancy 
studies. The system provides continuous wave (CW) mea- 
surement capability with real-time display and logging of 
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Automated Production Equipment’s wide-area radiant 
surface (WARS) hotplate offers a large size, with a 12" 12" 


such CW parameters as linear mean, maximum and mini- heating area; a broad temperature range with a peak tempera- 
mum RSSI. Data displays include real-time map, time do- ture of 500°F; and thermal uniformity with a variation no 
main chart and numeric formats. Users may also view greater than 2° across the entire heating area of the plate and 
real-time power density function and spectrum analyzer dis- over a period of cight hours. WARS is a hotplate system with 
plays. The system provides an open log file format and sup- a sophisticated closed-loop programmable digital controller, 
ports internal or external GPS and dead reckoning with giving the user thermal control precision. The system is suit- 
optional differential GPS. able for uniform pre-heating of either large or small or panel 
Circle (304) on Fast Fact Card assemblies for light assembly and rework. 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComny 


Rack Mount 
Power Systems 


DuraComn: 


Half Rack Size 
6 '/> Lbs. 


A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


¢ 2-Channel Operation 

¢ Multi Format 

* Programmable Monitor 
with Priority Scan Feature 
¢ Auto Reset, Visual and 
Audio Battery Low 


RM-5012 


ii) N+1 ” 
REDUNDANCY 


Indicator 
NEVER AGAIN BE OFF THE AIR 


DUE TO POWER SUPPLY FAILURE 
New DuraComm rack supplies have state-of-the-art load 
sharing modules. If one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, 100 AMP models with 
12, 24,48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit EIA racks. Electronic 
and fused — double output protection. Black powder coat finish. 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 


¢ Vibrator Option 
* Full Line of 
Accessories 
¢ VHF and UHF 
Models 
Unit shown in 
Optional Rapid ORDER TOLL FREE: 
al 1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 » Fax: (816) 472-0959 
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Signal source supports signal analysis meter Cellular, SMR bumper antenna conceals easily 


_The — Spyder The MCAS- 
from Berkeley 90STA bumper 
Varitronics Sys- antenna from 
tems is a self- Hirschmann ‘con- 
contained,  fre- sists of two fully 
quency-agile sig- encapsulated pan- 
nal source for els that mount in 
walk-about analy- the side pockets of 
sis and propaga- a car’s nonmetal- 
tion studies. It is a lic front or rear 


companion to the bumper. The an- 
Champ _ signal tenna is a broad- 
analysis meter. band device, operating from 806MHz to 960MHz with a 3dB 


The one-pound 


5 gain in a nearly omnidirectional pattern around the car. Power 
transmitter can be 


input is a maximum of 20W. Features include mounting with- 


; mounted magneti- out visible holes in the car; protection from damage by weather 
cally or with Velcro, A 1X16 character LCD indicates channel and car washes and no visible masts. which minimizes theft 


frequency, modulation mode and transmitted status, The user and vandalism. 
may select from CS, FM or BER. Option modulation schemes Circle (309) on Fast Fact Card 
are also available. 
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Site monitor, card access, protect tower 


Hark Systems’ TSM 2000 tower site monitor with card ac- 
cess option includes the basic tower site monitoring package 
that transmits real-time alarms via modem. It includes remote 
viewing of diagnostics and alarm conditions and a daily record 
stored at each site of as many as 120 events. The monitoring 
amperage can detect and report if the bulbs are working prop- 
erly and if they are out. There are 128 alarms initiated from 
contact closures for the monitoring of temperature, power out- 


Digital bearing DF processor features embedded CPU 


Cubic Com- 
munications’ 
model 4006R digi- 
tal bearing DF 
processor is for 
vehicle and fixed- 
site use. The 


4006R features an embedded CPU that allows the system to be ages, building security, transmitter and receiver cabinets, for- 
menu-driven, The system employs a DSP-based bearing pro- ward and reflected power, voltage and generators. Components 
cessor that provides accurate, repeatable bearings under a can automatically and remotely be turned off and on. The moni- 
variety of conditions and has a remote controllable RS-232 tor includes as many as 128 analog-to-digital converters and 
port. The processor interfaces with various OAR antennas to custom internal power supply and battery backup. The card 
provide DF capability in mobile, fixed base station or ship- access system allows site owners and managers to control all 
board operations. The processor is capable of controlling CDR access to all sites. The expense of rekeying is eliminated. Cards 
receivers and other commercial receivers. may be immediately and remotely activated and deactivated. 
Circle (308) on Fast Fact Card Circle (310) on Fast Fact Card 


Preventing downtime due to lightning is now much easier with the Cutler- 
Hammer line of Clipper Telecommunication (Tc) Panelboards. 
Clipper Tc Panelboards integrate an automatic or manual transfer switch and 


surge protection filter into a panelboard. Its unique design significantly reduces 


wall space and installation costs, while providing superior surge protection that 
has been independently tested. Custom configurations are available to meet your 
load switching and remote generator monitoring requirements. 

Another industry surge protection breakthrough from Cutler-Hammer. 


Cutler-Hammer 
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The Model NC802 is a 
miniature inversion 

_ scrambler designed to 
provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


(Bxoncomm: 


15385 Carrie Dr., Grass Valley, CA 95945 
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FEATURES: 

5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 


frequency domain reflectometry tests to be made 
easily and inexpensively. There is no need to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


New products 


Software offers U.S. map for fleet management 


Trakit-USA 
from IDA is an 
optional] compan- 
ion product to 
IDA’s Trakit GPS 
AVL fleet man- 
agement system. 
The 32-bit Trakit- 
USA © software 
module includes a 
complete digital 
continental U.S. 
map on one com- 
puter CD. Dispatchers can instantly zoom between various 
national scope and city street levels. The complete road and 
street annotation is zoom-level sensitive. Residence or busi- 
ness addresses can be input and visually pinpointed on de- 
mand. Special customer maps can be added as an overlay. 
The Trakit system with Trakit-USA provides real-time ve- 
hicle location monitoring on detail-annotated maps in any 
service area. Used with the Trakit vehicle data buffer feature, 
Trakit-USA displays an extended-area. comprehensive his- 
torical analysis of fleet activity anywhere in the continental 
United States. This country-wide AVL digital map option 
climinates having to purchase individual local area maps and 
automatically provides for expansion into new operating 
areas, 
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FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Sweptto 3.0 GHz 
Rugged! 60 Ib. pull 
Excellent returnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances tocombiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements” 
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Microwave antennas include grid, 
solid parabolic models 


Gabriel Electronics’ SS scries of 
spread-spectrum microwave antennas in- 
cludes nine grid and solid parabolic mod- 
els, ranging from 2"-6" in diameter. Both 
frequency ranges (2.3GHz-2.5GHz and 
5.69GHz-5.925GHz) use feed designs 
that terminate with type N connectors. 

Circle (312) on Fast Fact Card 


AVL closely monitors fleet 


Geotek Communications has up- 
graded its automatic vehicle location 
(AVL) software. Designed to provide pre- 
cise, real-time fleet information, AVL 
PRO enables the dispatcher to record and 
play back any vehicle's movements dur- 
ing the course of a day to determine the 
driver's actions, ensuring productivity 
and increased customer satisfaction. The 
new capabilities of AVL PRO provide 
small- to medium-size businesses with 
greater control of their mobile workforce. 

Circle (313) on Fast Fact Card 


Spectrum analyzer identifies signal interference 


The AN1800 series spectrum analyzer 
from IFR Systems is designed for field 
testing, manufacturing or lab use. It of- 
fers three color LCD models; AN1820 
(9kHz-2.9kHz), AN1830 (9kKHz-22GHz) 
and AN1840 (9kHz-26.5GHz). Incorpo- 


Commercial Communication Equipment 


Thousands of NEW and Reconditioned Mobiles, 
Bases, Repeaters, Portables, Pagers. 
We Take Trade-in Equipment. 


1-800-292-1700 


California Customers Call 1-510-656-5600 


rating the widest FM demodulator avail- 
able, the AN1800 instantly displays fre- 
quency hopping signals. The unit’s wide 
dynamic range, frequency counter and 
built-in AM and FM receiver are for iden- 
lifying signal interference. With its digi- 
tal storage scope and FFT, audio and 
baseband measurements can be made with 
one instrument, The AN1800 allows off- 
the-air wireless performance testing with- 
out the use of external amplifiers or 
special filters. A 3Hz-resolution band- 
width filter enables close-in signal analy- 
sis. The marker search function and 
optimized displayed noise level simpli- 
fies the location of low level spurious and 
harmonic signals. 
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Radio Equipment, 
Reconditioned Test 
Equipment, 
Wattmeters, Tone and 
Signaling Equipment, 
Batteries and Battery 
Conditioners, Carrying 
Cases, Power 
Supplies, Antennas, 
Amplifiers, Duplexers 
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... The sound of a rectifier failing due to a power surge. Protect your crit- 


ical telecommunication equipment with Cutler-Hammer’s AEGIS+. 
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surge protection is the answer. 


Cutler-Hammer 


AEGIS+ is a “two stage” hybrid series AC suppressor, designed by Cutler- 
Hammer exclusively for rectifier protection. Its small footprint and depend- 
able, maintenance-free suppression are ideal for remote PCS or cellular sites 
that need to reduce high energy lightning surges to harmless levels. 

When performance, reliability and space limitations matter, Cutler-Hammer 


E.:1-N 
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HARGER 


LIGHTNING PROTECTION, INC. 


* Connectors/Fittings 
¢ Ground Bars 

* Cadweld” 

* PolyPhaser” 


Catt For A FREE CATALOG 
¢ Phone: (847) 548-8700 
* Fax: (847) 548-8755 

* Toll-Free: 1-800-842-7437 


301 Ziegler Drive 


a IL 60030 
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Portable radio serves families; no license required 


The Freetalk from Kenwood Commu- 
nications is a lightweight portable radio 
for personal use on the Family Radio 
Service bands. Fourteen channels and 38 
talk groups with Privacytalk (scram- 
bling), group mode (CTCSS) and auto 
channel select are among the high-test 
features. Weighing 6.3 ounces with a 
flip-down antenna, swivel belt clip and 
LCD channel display, the radio is for use 
during outdoor sports or just to keep 
track of family members at the stadium 
or mall. The FCC authorized the UHF Family Radio Service 
to operate in 14 channels in the 460MHz frequencies. Powered 
by three AA alkaline batteries, Freetalk has a two-mile range 
and can be kept on standby for 120 hours. 
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Surge protector fits into PCS minicell base stations 


Cutler-Hammer’s Aegis+ is lightning protection for PCS 
minicell base stations. Installed after the main disconnect 
breaker, Aegis+ fits into PCS minicells easily because of its 
small size. The protector has a two-stage design that uses filter 
components that are tuned to the dominant frequencies for 
surges and electrical line noise. Series elements in the Aegis+ 
slow down the surge to enable the two suppression stages to 
work independently and to minimize the let-through voltage. 
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THE ADVANTAGE-PLUS ENCRYPTION SERIES!! 


The Force, Digital Signal Processing 


an now be yours with the 
ALL NEW ADVANTAGE-PLUS 
Series from Selectone. 
Selectone is proud to announce the 
ALL NEW ST-50 and ST-52 time 
domain encryption series. 


The ADVANTAGE-PLUS Series 
offers the highest level of security 
second to none in the industry. The 
ST-50 & ST-52 have retained all the best 
state-of-the-art features and benefits 
you've come to expect from Selectone! 


outstanding audio quality compared to other devices on 


variables. Each can be programmed to switch ON in 
CLEAR or encrypted mode. Each board has its own 


stunning of a lost or stolen unit. Now that’s Selectone 
quality with all the bells and whistles! 


These two ADVANTAGE-PLUS encryption products offer 


the market today. They also offer four user-selectable-key 


identity allowing over the air reprogramming and remote 


Features & Benefits 
* Highest Security offered 


* Outstanding audio quality 
* Miniature size 

Over the air programming 
¢ Remote stun 


* ST-52 requires no export 
license 


* Factory Installation available 
¢ Affordable 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 
Http://www.selectone.com 
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Amplifier provides power from lowband to 960MHz 


TPL Communications’ HMS power amplifier series pro- 
vides high-power output from lowband through 960MHz. It 
is manufactured for rugged use while combining technology 
into a space-efficient package. The units in this series are 
self-contained with a regulated switching power supply, us- 
ing only 10!/2" of vertical rack space and 15" of depth. The 
units are self-monitoring, using a newly added digital meter, 
which provides a readout of the amplifier’s test conditions. 
This series has been mechanically redesigned to make the unit 
more functional. Input and output connectors have been moved 
to the rear of the unit, making it easier to connect coaxial 
cables. The amplifier deck has all wiring contained in one 
cable, which can be disconnected, allowing only the electron- 
ics to be removed for servicing. 
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UHF jack series expands to 2-, 4-hole panel mounts 


RF Connectors has expanded its UHF jack series of con- 
nectors and adapters. These connectors are available with sil- 
ver- or nickel-plated bodies, silver- or gold-plated contacts 
and Teflon or high-temp phenolic insulation. All UHF female 
interfaces feature 16 v-grooves for mating with UHF male 
body chucks. Configurations now include two- and four-hole 
flange panel mounts, both rear-mount and front-mount bulk- 
head or chassis mounts and a variety of crimp or clamp models 
for cable terminations. 
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Clamp a microwave dish 


to any tower: 


Good ideas and thousands of 
parts you can use right now. 


A PiROD Inc. 


P.O, Bor 128, Plymouth, Indiana 45563-0128 
(219) 936-4221, Fax (219) 936-6796 
www. plrod.com 


Call for our 
FREE catalog. 
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hipmaster 


C 
COOL POWER 
REPAIR #44 


i+ J For all Two-Way 


cellular and 
communication 
repairs: 


[2] RF Shield 
Zi Ompac 
QFP 
PLCC 


ci 
qi 
a Power Amp 
a 


$3495" 


complete with nozzles 
U.S.A. only 


Socket 
Power Amplifier 
Repairing below 450°F (232°C) 
lets you relax about the 
process, better alignment, no 
degradation, no thermal stress 
and no need to remove the 
original solder. Used in 
Motorola Training Schools and 
manufacturing facilities. 


With the Chipmaster any 
component can be safely 
removed and replaced without 
damage to board or component. 


Low Temperature Repair 
900, Low-power (actual) High-power (actual) —=Assembly protile 


GT. 

Rae GR EHH (2 
0 05 10 15 20 25 30 35 40 45 
Time (minutes) 


Motorola Customers: China: 652-812-053 


U.S.A.: 1-800-543-9191 Japan: 812-548-78467 
Singapore: 652-812-053 Mexico: 52-5574-3772 


0 


Visit our WEB site, http://www.apecorp.com 
for Motorola repair procedures 


SAPS souks 


48 Coral Way, MM 105.2 * Key Largo, FL 33037 
(305) 451-4722 ¢ Fax (305) 451-3374 
e-mail: apecorp.com 
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New products 


Dispatch module gives users single point of access 


ServiceWare’s Serics 3 dispatch mod- 
ule is a 32-bit, Windows NT and 95-based 
service information system (SIS), employ- 
ing ODBC, OLE and client-server tech- 
nologies, Dispatch’s call management, 
assignment, scheduling, dispatching and 
escalation functions have been fully inte- 
grated with the existing suite of Series 3 
modules (logbook, inventory, purchasing, 
logistics, contracts). Series 3’s architecture 


provides dispatch users with a single point 
of access to the entire Serviceplus system, 
equipment, customer and contract notices, 
extensive “drill-down” capabilities and on- 
line resolution statistics. Dispatch supports 
an unlimited number of assignments per 
call. tracking and escalating each site visit 
as a distinct entity while monitoring over- 
all response on the call. 
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MOTOROLA PAGERS... 


from 
Leavitt Communications. 
Your Best Choice! 


eee eee) om OUdiLy © RelaviliLy © Valle 


Numeric Pagers » Digitz™ (synthesized) 
e Express Xtra™ (FLEX & POCSAG,synthesized) ¢ Bravo 
Classic™ (synthesized) * Pronto™ # ULTRA Express™ 
(UHF only) * Renegade™ 
Alpha Pagers « ADVISOR Elite™ (900MHz FLEX) « 
ADVISOR Gold™ (FLEX * POCSAG) ¢ ADVISOR Pro™ 
(FLEX * POCSAG) * Memo Express™ ¢ Wordline™ 
Voice Pagers « Keynote™ 


Alpha Entry Units + wordSender™ 

¢ WordTrek Plus™ * WordTrek™ © AlphaMate 250™ 
¢ Air Apparent™ Software 
Infrustructure «¢ Nucleus Base Stations 


¢ PEOPLE FINDER™ * KitchenCALL™ « Sitemate™ 
¢ CourtesyCALL™ 


MOTOROLA 


Authorized Paging 
Systems Dealer 


Our om-site paging systems 
are manufactured by 


@ Scheduled Orders 


Accepted! 


B immediate Delivery! 


on selected pagers and frequence: 


cai... 800-870-3686 


A 


Leavitt Communications, Inc. 


5115 Church Street + Skokie, IL 60077 * Fax 847/676-8744 
E-Mail: leavittcoom@aol.com 


é Visit us on the web: www.leavittcom.com 


** Motorola and all menboned products are trademarks of Motorela. Inc. 
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Lightweight headsets offer 
discrete two-way comm 


Otto Communications’ headsets al- 
low for high-clarity, discrete two-way 
radio communications while providing 
additional comfort for extended wear. 
The lightweight headsets are compatible 
with a variety of radio makes and mod- 
els, and component parts for custom ap- 
plications are also available, The 
headsets feature a flexible, electret boom 
mic with replaceable windscreen and 
comfortable, adjustable foam cushion 
headband. They have a fully rotating 
boom mic for left or right side position- 
ing, replaceable foam ear cushions and 
single or dual speaker versions. 
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istribution 


Connect Systems has announced exclu- 
sive distribution for Canada. CSI tone 
panels, interconnects, LTR controllers 
and communications decoders will be 
marketed in Canada by Cartel Commu- 
nications Systems. Cartel has offices and 
distribution centers in British Columbia, 
Alberta and Ontario. 

For more information, call 604-888-9711. 


Hutton Communications has been 
appointed a distributor of power systems 
products from the Microelectronics Group 
of Lucent Technologies. Hutton will dis- 
tribute de power plants, power supplies, 
storage batteries and related products. 

For more information, call 972-239-0580. 


Dataradio has introduced its new dis- 
tributor in Western Canada, Encom Ra- 
dio Services. Encom will distribute the 
connectivity over radio (COR) line of 
products. Comprised of products for fixed 
applications, the COR line is primarily 
used in the industrial arena, such as oil 
and gas. mining and alternative energy 
processing. 

For more information, call 770-392-0002, 


Fourth Dimension Industry has re- 
cently become one of Motorola's autho- 
rized paging distributors in the United 
States. Fourth Dimension will supply a 
wide variety of products and services in- 
cluding, the maintenance and manage- 
ment of pagers’ inventory, order handling 
and processing, customer service and sup- 
port and product promotional material. 

For more information, call 1-800-378-0348. 


sc) 


L iterature 


EMC encyclopedia includes 3,000 
entries, updated annually 
EMF-EMI Control’s 1997 EMC Desk 
Reference Encyclopedia is a compendium 
of 3,000 EMC-related entries. The 384- 
page desk-reference compilation is for 
professionals worldwide who need to 
know about electromagnetic compatibil- 
ity. The encyclopedia addresses subjects 
of units, terms, definitions, formulas, 
math models, tutorials, case histories, 
problem solutions, regulations, standards, 
test methods and procedures, acronyms, 
products, services, government agencies, 
organizational bodies and almanac topics. 
Starting in 1998, each annual edition will 
be completely updated and expanded. 
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Global digest, divided into regional 
editions, covers 55 countries 

IMTA’s Global Digest for Commercial 
Trunked Radio Systems is now available in 
four regional reports: North and South 
America and the Caribbean; Europe and 
Eurasia, Asia Pacific; and Middle East and 
Africa. The study was divided into regional 
reports to make the information more ac- 
cessible to those who only are interested in 
one area of the world, Until now, the digest 
had to be purchased in its entirety, To date, 
the reports cover more than 55 countries 
that have a commercial trunked radio in- 
dustry. Each country chapter includes coun- 
ury background information, analysis of the 
regulations governing the industry and 
market statistics based on industry surveys 
distributed to operators worldwide. Each 
country chapter includes more than 20 
pages of information. 
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Catalog contains cellular products 

Antenna Specialists’ new catalog in- 
cludes information on the line of fixed- 
station yagi antennas to accommodate 
CDPD applications. The catalog includes 
reference charts, product benefits and 
technical ups for connector selection. The 
catalog also features the patented On- 
Glass series. 
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Catalog offers telemetry products 
RF Neulink’s telemetry catalog features 
crystal-controlled and synthesized wireless 
transceivers, paging transmitters and excit- 
ers, transmitters and receivers. Also fea- 
tured are the Skyline remote data acquisi- 
tion and control systems with digital and 
analog I/O in both UHF and VHF versions. 
These transceivers with intelligent modem 
and operational software are enclosed in a 
3"X3"X2.5" stainless-steel enclosure. 
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Study analyzes U.S. mobile data marketplace, forecasts revenue 


The Strategis Group’s The U.S. Mo- 
bile Data Marketplace: 1997 is an analy- 
sis of the mobile data marketplace. This 
study includes an in-depth analysis of 
messaging and mobile dala services for 
the following applications: cellular, PCS, 
paging and narrowband PCS, SMR and 
private radio, satellite, wireless Internet 
and dedicated mobile data. It also fea- 
tures subscriber and revenue forecasts, 


wireless location market potential, a pro- 
file of mobile data carriers and services 
across industries, analysis of the telem- 
etry market potential and analysis of five 
vertical markets (ulilities, petroleum, 
trucking, public safety, insurance). The 
study has subscriber, equipment and serv- 
ices revenue projections to the year 2002. 
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ULTIMATE 


POWER 


Ask about 
new intrinsically 
safe batteries! 


TRIP. 


When you need power, demand 
JBRO land mobile batteries, 
with the industry's highest power 
ratings. JBRO batteries are built to 
OEM specifications, without the 
OEM price tag, so you get 
dependable, cost-effective 
performance every time! Then 
maximize NiCd and NiMH battery 
productivity with Telepowere 
Conditioner/Analyzers, the finest 
battery maintenance systems 
available. Call today for free 


1-800-8-BATTERY 


Name Brand Quality. Value priced. 


JBRO Batteres, inc. 1938-A Unversity Lane Lisle. IL 60592 * 6964-9058 Order Entry: 800'923-3779 Order Entry Fax: 8000237 6435 
JBRO Baitenes SW, 25700 HS North #111 Spring, 1X 77386 © 71367-9399 Onder Entry: 800/245-1138 Order Entry Fax: 600/236-7547 Mexien Onty; 800/884-4079 
VISIT US AT OUR WEBSITE HTTP:\WWW.JBRO.COM 
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Commercially 
Available 
Military 
Anti-Jamming 
Technology 


Automatically 
Suppress 
Co-channel; 
Adjacent*Channel 
& Broadband 
Interference 


CMA-2032 Antenna Signal Processor 


CAC 


CANADIAN MARCONI COMPANY 


Tel: (613) 592-7440 Email: asp @kan.marconi.ca 
Fax: (613) 592-7434 Web Site: www.marconi.ca 
1-888-262-2032 (1-888-CMA-2032) 


“Providing innovative solutions to Interference Problems" 
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TRANSMITTER LOCATION 


x | 


finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
5S0MHz to 1 GHz 


| New fixed site direction 
4 


fe. Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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Thompson 


Lyon Mallonee 


Promotions at the American Mobile Telecommunications 
Association: 

Jill M. Lyon advances from director for regulatory relations 
to vice president. 

Lynne D. Mallonee moves up from director to vice president 
of communications and association services. 


James Jones leaves PRTM, an operations management con- 
sulting firm in Mountain View, CA, to join Litton Solid State, 
Santa Clara, CA, as vice president. 


Kasey O. Thompson, who previously owned his own con- 
struction firm, joins Western Communications, Boise, [D, as 
sales representative. 


Jerry Miller departs Pro-Gard Industries, Indianapolis, as 
president to join Gamber-Johnson, Stevens Point, WI, as gen- 
eral manager. 


Judith Areen, the executive vice president for law affairs of 
Georgetown University and dean of the Law Center, is clected 
to the board of directors at Geotek Communications, Montvale, 
NJ. 


Yves Guyomar leaves Philips’ technical and industrial cen- 
ter in Brive, France. as manager to join Boonton Electronics, 
Parsippany, NJ, as president. 


Glenn Ehley, director of PCS for AirNet Communications, 
Melbourne, FL, advances to vice president of sales and 
marketing. 


Changes at Comseryv, Memphis, TN: 

The board approves a plan to establish three separate compa- 
nies: Comsery Consulting, Comservy Telecommunications Ser- 
vices and Comsery, the existing two-way radio and paging 
business. 

Mark §S. Allen departs E.F. Johnson, Burnsville, MN, as vice 
president of engineering to join Comserv as corporate vice 
president. 

James G. Crinklaw, corporate vice president, is named di- 
vision president, responsible for Comserv Consulting, 


Amy Tesch leaves College Media, Great Neck, NY, as direc- 
tor of sales and marketing to join E Comm Intemational, Tuc- 
son, AZ. as marketing assistant. 


Changes at Wavetek, Indianapolis: 
Eric A. Meger departs Glenayre Electronics, Charlotte, NC, 
as director of satellite systems and corporate development to 


join Wavetek as wireless business unit manager. 


Cyrille Damany leaves Motorola's European Paging Sub- 
scriber Division in Germany to join Wavetek as general man- 
ager of the Wireless Communications Division. Ismaning, 


Germany. 
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How to write for 


Mobile Radio 
Technology 


We want to publish your articles about 
two-way radio dispatch, paging or mobile 
telephone communications involving 
equipment and systems design, installa- 
tion, operation and maintenance. Acces- 
sofies and support equipment and serv- 
ices are included, too, such as power 
sources and microwave relays. Topics 
from other related fields may be covered 
from time to time 


Writers’ rewards 

What often motivates authors includes: 

/ increased visibility that may lead to 
advancement within their companies. 

¥ improved company image by demon- 
Strating technical competence and 
capabilities, 

/ product awareness, especially for 
technology and functions beyond what 
might be revealed by advertising. 


Experience makes good articles 

Technicians and engineers who have 
solved a particular problem or who have 
developed a new technology or technique 
are well-equipped to tell a story that would 
interest our readers. Usually, the more 
practical the idea or method, the better the 
article 

Although the explanations of the latest 
developments make good articles, so do 
tutorials that explain basic subjects, Re- 
views of digital signal processing, micro- 
wave system design and software have 
proven popular, for example. “How-to” 
descriptions are well received. 


Editorial assistance 

Some articles arrive ready to be pub- 
lished. If an article is not quite ready for 
publication, our editors can make the nec- 
essary modifications, sometimes requiring 
only a telephone conversation with the au- 
thor. If for some reason an article must be 
returned, Suggestions are included for re- 
visions that would make it ready to pub- 
lish, A set of guidelines for writing is avail- 
able for the asking. 

Artists are available to prepare artwork, 
such as drawings and graphs. Sketches 
submitted can be redrawn for illustrations. 
Camera-ready artwork is welcome, also. 

Color photos are considered for use on 
the cover; slides and transparencies work 
best as cover illustrations, Otherwise, pho- 
tos may be submitted as slides, transpar- 
encies or prints. If you would like to submit 
a picture as a possible cover illustration. 
we recommend you talk with an editor to 
increase your chances of obtaining a us- 
able photo on the first try. 

We have editors who love to heip 
people prepare articles for the magazine. 
If you are undecided whether your topic 
might be suitable or if you need help at 
any stage in the writing process, please 
call, We would love to hear from you 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 
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Fe 
& a Michele Greer 


Classified Advertising Manager 


Phone: 913-967-1861 


Fax: 913-967-1735 


Mail: 
9800 Metcalf Ave. 
Overland Park, KS 66212 


rofessional services 


E PORTABLE 
KE WG ANETOCA CONIMLOOCATING § OV COAST TO COAST 
fe: FACTORY TRAINED TECHNICIANS « 
Be. SURFACE MOUNT TECHNOLOGY « 
‘© FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
° MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C « Lynchburg VA 24501 
ERICSSON S 804-237-3427 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350 


Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr./2 hr, MAN 
* PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 


2121 W. Parrish Ave., Owensboro, KY 42301 
- - aac 
502-683-0936 ae ee 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA32303 
PHONE (904) 224-4451 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.t 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916.2837 


“Tower Ste Equipeca 
“Tower Space .,,.. 


rea 


Hayes, Seay, Mattern and Mattern 
CTA Division 
PLANNING AND DESIGN: PLUS: 
+ 2-Way Radio * Complete A&E Services 
*MW & FIO + Bidgs, Towers, Pwr Sys 
* CAD/MDT/AVL/Paging =» Structural Engineering 


Hus.c (StH) 249-4200 PO. Rox 4879 
FAX: e804) 239-9271 Lynchburg. Virginia 24502 


FREDERICK G. GRIFFIN, P.C. 


a 3229 Waterlick Read 


Lynchburg, VA 24502 
(804) 237-2044 

NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio. Microwave. E9-1-1, 


CAD. Paging, LAN. 
Dispatch Commanications Centers 
Multi Sile Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
121 Crowell Lane _= Lynchburg, VA 24502 
B GE Portable Radio Service Depot 


Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED = s Voice Guard Certified 
CHW . * Public Service Trunking 
* Surface Mount Technology 


804) 239-3049 


PROMOTE YOUR SERVICES 
and increase business 
for as low as *102°° 
per insertion. 


Call 913-967-1861 


Classifieds 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


Advertise in Mobile Radio 
Technology Classifieds! 


Professional 
Consulting Services 


360.377.588 


+ Specializing in Public Safety Communications 
+ Radio System Design Evaluations and Upgrades 
+ Needs Assessment and Analysis 

+ Communication Center Layout 

+ Microwave System Design 

+ Organization Design and Evaluation 

+ Projec! Management 


E-mail: pes3@ix.netcom.com FAX: (360) 377-6144 
607 S. Charleston Avenue = Bremerton, WA 98312-4507 


Engineering the 
Wireless Spectrum 
since 1978 


MVIROTT 


COMMUNICATIONS GROUP 


RF Radiation 
Measurements/Compliance 


Call for additional services! 
972/580-1911 

Fax: 972/580-0641 

TrottGroup @ aol.com 


1425 Greenway Drive, Ste. 350 « Irving, TX 75038 


Advertise in the 


Wireless Engineering Position Available In Austin, Texas 
Job Order #11030-0296EK 


The City of Austin is accepting applications for an Engineering position for the Electric 
Utility Department (EUD). Salary will be commensurate with experience, Minimum 
qualifications are a Bachelor's degree in Electrical Engineering or a related field plus 
eight years of experience in engineering design, planning and project management 
including, but not limited to, the following wireless communications technologies: VHF 
and UHF conventional and trunked radio systems and microwave radio systems, MAS 
radio, spread spectrum and PCS systems and GIS, CAD and MDT systems. 


Responsibilities: Perform complex radio systems engineering calculations. Research 
radio system technologies and make recommendations, Coordinate and monitor radio 
projects. Develop/design technical specifications, plans, reports and studies. 
Monitor/review contracts and inspect construction for compliance. Approve invoice 
payments. Monitor, compile and analyze operational data to determine problems and 
recommend solutions. Direct and provide technical assistance. Ensure EUD 
compliance with wireless-related city, state and federal laws. Prepare and file FCC 
applications and correspondence and maintain radio system documentation. Perform 
frequency coordination. 


Applications/resumes should be sent to: 


City of Austin, Human Resources Department, Employment Office 
Attn: Job Order #11030-0296EK 
PO. Box 1088, Austin, Texas 78767 
Fax: 512-499-3321 / Phone: 800-526-9159 / httoy/Awww.ci.austin.t.us | TDD: 512-499-3303 


EOE 


TWO WAY RADIO TECHNICIAN 


35 Year old GROWING Motorola MSS in the state of Wyoming with Multiple 
locations have openings for 2-way bench/field technician, Must have at least 
5 years experience in installation, maintenance and component-level repair of 
major brand communications equipment. We offer benefits (including 401[k]), 
competitive wages, and a working team. 


Mail or Fax Resume to: 


Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 

Fax #: 307-473-2501 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


Post a job 
opening and 
promote your 


company! 


Employment 
section of 
Mobile Radio 


Technology! 


November 1997 
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Classifieds 


SCI provides integrated solutions & on-going sup- 
por to the wireless and cellular marketplace. 
We currently have Domestic and Intemational 
projects in the following areas: 


* Microwave = * Optimization/Tuning 

* PCS * GSM 

* RF Systems  »* Autoplex 

* Propagation = »* Networking 

* Deployment » CDMA/TDMA 

* Domestic & Int'l Field/Customer Support 
* Switch/Software/Protocol Development 


For immediate consideration, email or 
fax your resume to: 


4736 Main St., Suile 7 MRT 
Lisle, IL 60532 
Fax: 630/960-2993 


COE E-mail: Sei@interaccess.< om 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


and 


TECHNICIANS 


Autoplex 1000 Switch 
Series I, Series Il Cellsites 
MTSO, 5 ESS 
+ Installations « Optimization * Maintenance 
@ 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call or send resume to: a 


FIRST SEARCH~ 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
« RF Engineers & Managers 

+ Cellular Techs & Mgrs. 

« Paging & Two-way / SMR Techs 

» Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

= Construction & Project Mars. 

+ Executives / VP's / GM's 

* Marketing & Sales Mars. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
=Managers «Sales Technicians * Engineers 
Employer Inquiries Invited 


The Communication Personne! 5, 

P.O. Box 141397, Cincinnati, OH 45250 
606-191-5410 Fax 606-491-4340 
E-Mail, Careercam@A0L.com 
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Employment 


Two-Way Radio Technicians 


35 year old Motorola MSS with multiple facilities in Ohio, West Virginia, and Penn- 


sylvania has immediate need for Bench, Field, and Lead Technicians. 


Must have 


prior experience in Installation, Maintenance, and Component level repair of major 
brand communications equipment. FCC or NABER Certified. Full benefits, com- 


petitive wages, excellent working conditions and advancement opportunities. 


Send resume to: 


Staley Communications, Inc. 


93 Main St, Wheeling, WV 26003 
Attn: Jackie Barre 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 years 
has immediate openings for 2-Way Bench 
and Field Technicians. Must have 4 years 
experience in installation, maintenance and 
component-level repair of major brand com- 
munications equipment. We offer excellent 
salaries and competitive benefits package. 
Factory Training Provided. Mail or fax 
résumé to: 


First... 


PO. Box 2234 Tallahassee, FL 32316 
Fax: 904-575-2867 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 


Progressive FullHline Motorcla Dealer/MSS 
Seeking Qualified Technicians & Sales Personnel 
For Pueblo/Colorado Springs/Denver 
New Motorola 900MHz Backbones 


Send Résumés with salary requirements to: 
COMMUNICATION SOLUTIONS INC. 
ATTN: Olen Teague * Ph: 719-578-8435 
3362 Adobe Court * Colorado Springs, CO 80907 


Manufacturers’ Reps 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paw Denwatt - Carrot HouwnGsworm Company 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [yet PSyiyarad 


Services 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training tnstitute 

for free information: 


P.O, Box 8278 


Lumberton, TX 77657-0278 
(409) 755-7838 


Advertise in Mobile 
“Radio Technolog 
Classifieds! ~ 


TWO-WAY RADIO TECHNICIANS 


We are a growing full line Motorola 
Dealer, in Austin, Texas seeking a tech- 
nician with 3+ years experience in 
Motorola trunking and conventional infra- 
structure equipment. Pay commensurate 
with experience. Great benefits includ- 
ing: insurance - 401k- paid holidays and 
vacations. Must be self motivated, take 
pride in doing top quality work, and pro- 
viding fantastic customer service. 


FAX your Resume to 
Texas Communications at 512-459-8798. 


SUNNY FLORIDA! 
TWO-WAY RADIO 
TECHNICIANS/INSTALLERS 

Growing MSS/Full-line Dealer in sunny 
Southwest Florida has opportunity for 
experienced technicians/installers. Must be 
experienced/centified in the installation and 
repair of Motorola radios. Excellent 
benefits, 401k, Mail or fax resume to: 
FORT MYERS 
COMMUNICATIONS INC. 
3800-12 Fowler Street 
Fort Myers, Fl, 33901 
Fax (941) 939-1019 


Equipment For Sale 


| 


Classifieds 


Equipment For Sale 


’ BUY -SELL - TRADE 
' Quality used equipment such as Motorola, | 
. G.E., EFJ, Midland, Radius, Etc. Contact | 
F us when you need equipment or when you | 
' have something to sell. Replacement © 
| parts and units of all types available on ° 
E short notice. 

GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Lid. 


1629 B North 31st Avenue 
Melrose Park, IL 60160 


Tel. (708) 681-0300 
visi AX (708)681-9800 


Model #SMD1000 ChipMaster with 
adapters for Sell. Used One time 
purchased in 1994. Asking 
$2500.00 or make offer. Inquiry— 
307-237-9112 ask for Christine. 


15 GE. Phoenix SX UHF 16 ch.. dual pri scan, OTMF 
scagsiisareerenacrnc, GbE ORs 


1 GE M2 VHF Rep. MInt oo... cccccseeerererrerere $2,950 

1 MICOR 891RCB3106 300w, 45MHz ......... $975 

2 MCTOROLA L65BBB3100 on 151.895 ..... $295ea. 

1 GE 800 Rep. 35w spare final ..................... $2,250 
30 G.E. MASTR Il mobile, 30-36, 100w ........ $100ea 

1 CUSHMAN Spectrum analyzer CE165 ....... $1,975 
Lots of older G.E, parts, COM, VERSTONE .... CALL 

Call DAVE at 800-500-8055 
Box 462 + Faribault, MN 55021 


EAGLE TECH INC, 
96/97 CROWN VICTORIA - LUMINA 
BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 


NO HOLES Drilled installation 
FULL UNTRAPPED SOUND Se 
FROM BEHIND THE GRILLE ber * 


WIG _WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 
5 Models to choose from starting al $29.95 
Quantity discounts available, 


TEL: 1-800-414-3245 


SERVICE MONITORS 
FOR SALE 
MOTORDAL R-2001/A $3,900 WAVETECK 3008 ... $2.800 
MOTOROAL A-2002/8 ... 4.300 WAVETECK 3000S ... 4.000 
MOTOROL 1-2008/c ....... 4.800 WAVETECK 3100s... §,000 
MOTOROLA R-2200/B ... 3.800 CUSHMAN CE-S0-AI ... 3500 
MOTOROLA A-2410/B ... 5,500 CUSHMAN 4000 ... 3,500 
TPR S00-A on 3,900 STABILOCK 4040... 5,500 
2.800 STABILOCK 4031 ... 10,950 
3.800 STABILOCK 4922. 2.900 
.. 7.500 MARCONI 29652967 ... 5500 
22.000 IFR 1200-S 6.200 


IFR 1000-4 .. 

IFR 1000S” 

IFR 1500 ........ 
IFR 1600 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


PA-I Programming Adaptor...$139.95 

* Compatible with "RIB™ unit. wir tintesa ees y 
* Rugged steel case. 

* Power LED. 


PA-II Programming Adaptor...$159.95 
* Conlains rechargeable NI-CAD Batteries: 
Perlect for field use and Portable, 
_ Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge. 
* Power Switch. 
* Power / Charger Included. 
* Runs for 8 continuous hours, | 
from a full charge. 


NOTE: Hardware Only. 
Software sali by Matorota” 
and other products oe 
Trademarks of Motorola”, dnc 


RTAN POLAR pus Tames 
_ Reference code number 
when Ordering Catalog. | 
Code Number: MR67 


Prices, availabilily and specifications are subject to change wilhau! pabce. Shipping and Handling ace not sclugad wilh peice, 


auipment 
7 | aae Bae 


WALL IOS (UF EDTA ANTTNT | 


RADIUS® SP50. 9.95 

Package Deal Discounts..15% 

GP300/P 11D, HT50/P100, STX, 
Gemini, VISAR, JEDI, HT/MT. 
SABER, SPECTRA", RADIUS* 
MOBILES, MAXTRAC*, and More! _} 


* Micro-Size Dosign for Convenient 
Portability and Fleld Use. 

* Uses Surface Mount Technolopy 2 

* Rechargeable —- Works haurs 
on one charge, 


laris-Industries 
V IBY 4 53971 Polarte qustrles 
732: 


wee! 
lg 


470 Armour Drive NE * Attanta GA 30324-3943 - Tech Info: 404.872.0722 + FAX: 404.872.1038 - 


Circle (100) on Fast Fact Card 


_—= Fast Delivery! 


—/, i 
COM-120B Communications 
Service Monitors 


Hutton also has a complete HUTTON 
selection of powerful 
IFR accessones! 


Dallas 
800-442-3811 


Atlanta 
800-741-3811 


Chicago 
800-435-9313 


800-726-6245 


lal 


Seattle 
800-426-2964 


Denver Harrisburg 


800-759-3031 


Circle (101) on Fast Fact Card 


Looking for an effective 
marketing tool? 


Discover the advantages of 
REPRINTS! 


* Maximize your exposure in 
the marketplace. 


* Use as a tool for sales 
staff. 


* Distribute at trade shows 
and meetings. 


For a quote call: 
Cherie Wood 
INTERTEC Publishing 
Ph:913-967-7212 
Fx:913-967-1900 


AM-FM 


SERVICE MONITORS 


Bought & Sold 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 


TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


888-423-2565 
805-251-2244 
Fax: 805-252-3100 
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Equipment For Sale 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


CommSupply 
INE: MECHIEM ra Dbl ty AE CommSupply 


> 


ANDREW. 


*HELIAX® Coaxial Cable 
«Connectors and Accessories 
*HELIAX® Cable Assemblies 
*RADIAX® Cable 


Mailing Address: 
er ELE CTROMICS  *0.30 7256 
Fredericksburg, VA 22404 
100W CD, 30-36 Base Stations 
Centracom II consoles 
> Two-Way Radio Communications CEBs and cards 
b> New and Reconditioned Radios Power Supplies 


stom-Dec} : Cll Half Panels 
b> Custom-Designed Radio Systems Secure mid-band 30w, CD stations 


> Repair and Programming Secure Saber porables, 438-470MHz 
> Consulting Secure MCX1000 UHF 
Secure portable repeaters 
Secure hand-held, control-head accessories 


URI Address: http://www.fls.infi.net/~mechem E-Mail: mechem@fls.infi.net 
Circle (102) on Fast Fact Card 


USED MASTER II STATIONS 
LOWEST PRICES AVAILABLE!!! 


0 Quality Products 
LOW BAND 
A We Buy & Sell 42-50 MHZ 100 WATTS SIMPLEX 0 In-stock 


Ericsson GE Equipment 42/00 Miz. 100 WATTS UHF REPEATER 0 Personal Service 


j 150-174 Mhz 35 WATTS SIMPLEX 
4 Used Base Stations 150-174 MHZ 35 WATTS SIMPLEX 
& More! 150-174 Mhz 65 WATTS REPEATER 
,_ | 150-174 Mhz 100 WATTS REPEATER 
A Used Stations, Parts & PA's | 150-174 Mhz 100 WATTS REPEATER 
ae . 150-174 Mhz 100 WATTS REPEATER 
A Best Pricing Available! UHF BAND 

406-420 Mhz 65 WATTS REPEATER WE 13 e2 PURL $000 Bases, 990M O29H44 

450-470 Mhz 100 WATT REPEATER PINE 7 ci ticos0, ssovne eotwecsoasan 
3 ca MTX90), SOOMH? H2SHFASIBIAN 


AND SELL XX, BOOMHE, T4SUUS61 AK 
EXPRESS TECH Poe ee 
MOTOROLA, [Eapemtiecencont ties an 
Co rs. eany rs 
Bas A 


D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN GE AND 
ERICSSON 


ca SYNTOR X 9000. SE0MMz. T34KEJTJOIAK 
@4 SYNTOR, 460MHz. T44SAA3200 
MITREM, 460401, T44A6000 
¢3 MICOR, 460MH2, TSR TAGSOS 
MICOF, AGOMHZ, TSHRTASNOO 
¢a MAXTRAC. 460MH2. OS4MUATDASCK 
RADIUS M120, 460M, O44GMC20AI48 
a RADIUS SMSO, AGOMHe D40GC20A2AA 
ed GE PHOENIX SX, 460Mbl2, Alle 


CLEAN USED GEAR : tH Si a 
GE: 450 Rangers, 110W, $550 Accy 30 West MOR FUR, TE, Czas 
Ni 42.50, 150, 450 Delta, Mastr Il, Execs Ny Box 395 ‘ee 
“xe, ow te Consolettes: LB, VHE UHE, 800 Execs, Dea Denver, |A [ee RE 
: Moto: 450 Maratracs, 100 Watt A2/A3 50622 IM 
24 years serving TOR 14 Nie, Meas: Santos PHONE 
he 2-Way Radio i d t T35 Mitreks, Consolettets (319) ant 1208 
the 2- Vay Kadio industry D34 Maxtracs & Maxar 80 984-6115 Sils. Mixed Models 
with top-quality, HT: HT440, MT500, HT90, P10, P100, more. GNM? 100 ‘iS, Cpe. sre 


clean used equipment. (319) 25 wn. MIGOU, 155 MH2. Mixex! Motos 


2 0, DICTAPHONE 4 4000 20 ch. Recaritars 
Orders: 800-456-5548 984-6220 87 vu. MOTOROLA ate ee, stare <i 
For your best deal VersaTel pos ewe a 
* FAX: 307-266-301 
CALL US TODAY! http://www.trib.com/VERSATEL 
p 


We can create a custom reprint for any 
< marketing effort without breaking 
Y & SELL — MM-NET 2000 f t. 
QUALITY USED EQUIPMENT ) Automate [ONOFE]Deay Time sone 
Motorola « Uniden « Kenwood * Johnson be ‘ ticipate bebe on ae _ 
VHF ¢ UHF « 800MHz * 900MHz Case included i aselecthicten . erie Woo 
Mobile * Portables * Repeaters aeiebionesnpipshiahiaa INTERTEC Publishing 
Protects your radio & cellular phone Phone: 913-967-7212 
MEN Fax: 913-967-1900 
Web: www.makewebs.com/comm2000 


0G200 $38 
(800)283-5158 
PLANO COMMUNICATIONS INC. , 
1-888-906-9006 ee 


SSSSSKS 
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www.surfusa.com/panikelectronics.html 


PUBLIC SAFETY RADIOS Y 
UHF HT90 2ch w/batt, ant, & charger ....... $150 

UHF P50 2ch wrbatt & ant... $100 

Low Band P50 2ch w/batt, ant, & charger $150 

UHF P100 2ch w/batt, ant & charger ........ $200 | 
UHF HT50 2ch w/batt, ant & charger .....,.,$175 

UHF HT600 6ch w/batt, ant, & charger .....$250! 
Low Band MT1000 6ch w/batt & ant......... $450 

VHF MT100016 ch w/batt, ant & charger... $450 | 
UHF MT1000 16 ch w/batt, ant & charger $450 | 
VHF Saber 1 Secure 12ch w/batt & ant..... $325 
VHF Saber 3 Secure 120ch w/batt & ant ... $750 
UHF HT1000 16ch w/batt, ant & charger .. $475 
SYNTOR X/X 9O00E 800MH2 Trunking ...... $350 
UHF Maratrac 100w Display 99ch "New" , $1100 
VHF Spectra 60w Dash Mt Secure New . $1100 
UHF Midland Mobiles Diff. Models $175 
800MHz VISAR Trunking Type 1 .... $200 
B800MHz MAXTRAC's Different Models .....$150 
DES/DVP Keyloaders Diff, Models 
300w Low Band Micor Repeater 37.70M $1100 
UHF GE Custom MVP Repeater Complete . $350 
BENDIX KING LTR 800 MHz Batt & Ant..... $100 
VHF GE DELTA-B 110w Mobile w/S950 ..... $100 
VHF GE DELTA-S 110w Mobile w/S990 ....$150 
UHF MOTOROLA 200w 4 can Duplexer ..... $400 
VHF Maxtrac 100 2ch 25w "New" wu. $425 


JOHN PANIK: 407-253-0889 
1 month warranty with purchase 


LOW BAND SPECIALS 42-50 


GE: 110 Watt Rangers w/$550 


110 Watt Delta-$ w/$550 
110 Watt Execs & Mastr Il 
250 Watt & 110 Watt Mastr I Bases 


MOTO: 110 Watt Maratrac A2/A3 


110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
Ms EIDE Local: 307-265-9500 


FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 


Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


Want more information 
on advertised products? 


Use the 
Fast Fact Card. 


HEAVY WEIGHT 
CHAMPIONS!! 


INDOOR SERIES OUTDOOR SERIES 
— = 
BOTH SERIES ARE: 3 


ve SHIPPED 
VIA UPS 


“vc NEMA RATED 


te MADE OUT OF 
OUR OWN 
ALUMIFLEX 


Rac. 
se Rounded corners 2t ALUMISHIELD—Top cover protects 
ve Powered textured finish cabinet from the sun's heat and 
dx Adjustable rails (frant to rear} falling ice ; 
ve Two doors with locking system 2 Rails—Fully adjustable and 
ve Available in; two heights... ulodine coated 
3) inches and 42 inches ve Doors—Front and rear doors secured 
and three depths...17 inches. with stainless steel padlocking handles 
2¢ Vents—Front and rear, top and bottom 
with filtered panels (included) 
ve faible in: three meet 
SO inches, 62 inches and 78 inches 
D.D.B. UNLIMITED and three depths.,.25 inches, 
THE CABINET PEOPLE 34 inches and 42 inches 


800-753-8459 


25 inches and 34 inches 


Fans, A/C Units & 
Heaters Available 


Circle (105) on Fast Fact Card 


¢ PAGERS * PAGERS * PAGERS * PAGERS» PAGERS * PAGERS + 


4 
MPMANUS +)~ 900MHz 
PURC 5000 
OMMUNICATIONS TRANSMITTER 
AVAILABLE 
¢ Pager Repair * Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 


* Fast turnaround * All freqs. available 
* All work guaranteed * Parts, accessories & 


We Buy Pagers 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
NE Phone: (870) 763-6250 * Fax: (870) 763-6533 MOTOROLA 
E-Mail: memanus @arkansas.net Authorized Paging 


7 Systems Dealer 
Web Site: www.memanuscomm.com ‘i 


¢ PAGERS ¢ PAGERS * PAGERS « PAGERS» PAGERS « PAGERS + 
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Tele BEST WAY 
ro T WO WAL 
uniden @ETRON VoComEE==— jcom 
MMYAESU & aim cCes ar 
DECIBEL PolyPhaser ASTRON MX: COM,INC. 
} cushcraft, “<7 ANTENEX< 


Selectone ANDREW €£XIDE Stor 


SAMLEX(@) [RAMSEY] gel SSA. SmarTrunk S 
SOLAREX FBI JVG S¥2éq0.c. WREOM ADEMCO ROHN 
S¥SscCOm KENWOOD CELWAVE Wii AVCOM 


Any Product... Erocunml 
..Always in STOCK !!! 


E-Mail:epcom @ whc.net 
CALL NOW and Ask for Your 


1630 Paisano Dr. 
Tel. (915) 533-5119 
FREE Catalog 1997 


Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 
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We'll never forget youre 
the only reason we're here, 


Fs at @ B43) SERVICE: you deserve it, you'll get it. 


= Sharp 
COMMUNICATION 
Distubution Center 


Distributor for: 
<tieilian TELEWAVE 

° Portables Site Management 

* Conventional | AFI 

* Trunked Connectors & Cables 


« Accessories 
SAMLEX 
Power Supplies 


WHELEN 
Safety & Warning 


Quantity Pricing Available on: 


Authorized Distributor 
Mobite Communications 


PRICING: 1-800-548-2484 [[oalial—J] 
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ALINCO ICOM KENWOOD YAESU MOTOROLA 


Introducing NEW radios. Authorized Export Dealer 


DR- | J0TE2¢430/6 10/605 EJ-21D/21X/27D/18D 

Motorola CP-50/GP- M00/3 50/900 GM-30(W350/900/1 200 ST-865/2/3/868-05 

Yaesu/ Vertex VX-500/200/10 FTL-101 1/201 1/700) VTP-20/VTM-20/¥ TP-40 
Uperade or build your NEW local (hotel, office, small city) radiotelephone system today! 


tadio sales to 
dealers only 


t's the bottom line that counts. 


Alinco DJ-190/191/O8vV/0 


Controllers/base/subscriber equipment tor SmarTrunk-H® and MPT-1327 trunking formats, Antennas, 
Accessunes, Modems «/GPS receivers, Power Supplies 220V in stock. Special products and tull systems available, please 
inquire with your needs, Worldwide delivery. installanion tor linge projects, Several forins of payment including VISA/MC. 


hitp://www.nsiradio.com E-mail: info@nsiradio.com 


B Poccnn s5ansste: 
Tesf@axc (383-2)46-27-65 
or Int'l, FAX: (206) 946-8311 


NSI Ltd. 
30915 18th Ave, South “C7 
Federal Way, WA 98003 


To Order: (800) 977-0448 
TEL: (253) 946-2426 
FAN: (253) 946-8311 
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For Mobile Radio Technology. Classified Information: 


800-347-9375 © (913) 967-1861 
- FAX: (913) 967-1735 
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MOTOROLA 
MICOR 72rme Base/Repeater .. 
MCCOM 70 tG0w Base, 20-36, PL 
MITREK 1 tw WHF Base Station, 4 frag. doa wiprionly oe 
RADIVS mubilo, VHF 4g wraith 
MARATILAG 100 walt 4280 mic abil wiincconsaries 
MICQR 1104 VHF Base Station wisecond receiver 
MICOA SATELLITE VHF Riecerer 
FLEXAR UF Base Station 
MOCOM 70 UNF Mobiles. wan accessones, 
HT6O0 VHF Portables 
MAXAST UNF motiles 
MOSTAR UE motile 
MICOR 42-50 me, 100 watt mebiles wlacconnarion 
MICOR UtiF 100 watt motdes wiaccessonag 
GENERAL ELECTRIC 
MASTA PIO Gace Stations 10Cw. your choke, kw! ¥HE/UHE 
PHOENIX SX UHF Mobiles. brand mine, or hones 
MALS UNF Motes: 
DELTA Low-Baind Mobie 100w, 30-36, v0 arcesspmns 
EXECUTIVE tl VHT, Base, locavremote 
EXECUTIVE 1 UMF Base. localremote 
RANGER 100w, UHF, Motedes, avaccessones 
Brand New RANGER !0Ow. UMF, Mobtes 
PLS UMP, 06 trea portabées, brand new, wt 
PORTA MOUILE It VHF 
MASTAH bligh Power, repeater. power suppias 
MASYAH VHF, conlinucus-duty amplitior, AQvtidiw 
MASTH 1 iw, conibeuous-cuty repeaters 
New MLS GHP Mobiles: 
Suttgasa Programmer with zoltware, no plintot 
Test Sel 
HASTA LU 30) wot base 42—S0me Lite model, mint condinon, continuous duty 
HASTA 1 100 want base, 42—50 me. continuoys Buty 
MASTR 1 110 watt base, WHE, contnuces Gity 
110 watt cennngous duty Dower amplifier 
MASTRE c mat accessories, 100 walt 
Gotta mat ; n, 4 mo waceassonns: 
MUS low 
AVP moteles, VIIFIUHF. 6 CCRSSONOS 
Tlangar 16 ty 50 ine, 04) wall wil GCOOS5OInIN Sacto . BPan, 
MISCELLANEOUS 
DO Products UHF Cuplewer, MEDBaG76WA “ anh 
ZCNITH Laptop 286 compuler, very clear . 200 
ZETRON Model 10 Encoder 2 0 
KENWOOD TKEOTS mobile. 60 watt 3h to 44 me a 199 
100 
nears Mesto! 7! . 
99 Chaninels wth scan and accessones 45, 
“NO CODs* 
N.H. COMMUNICATIONS 
PO Box 6342 «Manchester, NH 03108-5342 
Tel: 603-660-3904 
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WANTED: USED TEST EQUIPMENT!! 
Sale: IFA 1600S—(new)}$10,900, 1500—S5.900, 1100S— 
$3,900. 500A—$3,900; Motorola R20010—S$5,900. R2600C 
CBS—S$ 17.900; Marconi 2957A—S3.800, 2957R—S4,200; 
IPB920A—$10,900, Synthesized 1000MHz Signal Generators: 
HP8657A—$4,200; Marcon} 2022A--$1,800, Fluke 6060A— 
$2,500; 6071A—$2,800; 1BGHz Countars-HP5340A—S1,900; 
HP5342A.—$2.600; HPS53A/8559A4 21 GHz Spectrum Ana,—- 
$3,900; HP1417T/8555A 18 Ghz Ana.—$1,800;HP8903B 
Audio Analyzer $1900; HP4934A-(new)$2.400; Motorola 
R1151A Paging Enc, (with flex}—$925 NEW Safco SMATSAM 
Cell Analyzers—S850; Tektronix OF 150 Optical TDR—S$550 
Trade in your IFR 1200S for a COM 120B—SCALL 
USED ee WANTED!! 
mtronwx 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
hitp://www.madbbs.com/amtronix 


SERVICE MONITORS 
FOR SALE 


* Marconi 2955/2957A service monitor .. 


COMMUNICATIONS SIGNALING 
Call 800-423-2565 or in CA 805-251-2244 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 


Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 


PLUS 
"PL" and paging reeds/filters, TCXOS 
Call us last to sell any of the above, 


alin & comm WE PAY CASH 
4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Classifieds 


Equipment For Sale 


Now, here’s a switch! 


automatic ee timar switch 
for woway radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
sucgeste® ONLY $74.95 cain 


12 ANU 24 VOLT MODELS AVAIL AHLE 


CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT! 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 


WH ChaigeGuaid 
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AMERICAN RADIO EXC HANGE 
REP WEST Carine RAD 
iM MOMSED RADIOS 
2. SPSO POLVQU KG? tw. 10 ch, AMb-470 
PHO PAIQLCOOAL ..... Sw. 2 ch, 146-162... 
oe PUNO scenes PRIQLC2OA2 «0 2.2 ch. AM ATO 
Pro PAIQLCIVAI Zech. | 
. PLO _. PAHQLC20A2 
Pro PsaQL.C20Rs 


» GPM... PUIVIM WAZ 
35... GPM poayre: wA2 
SGP ASU rs ctass 
GPS Mt AZ . 
- HT1000 ... s 116 ch. 1M6-178 
ATH ... HOISDC NAT 2 ch, $50 520, 
3. PSO. see HIIGNUSI 26... aw, 2eh. PL. ILAGR DOT 
. HIMGNUAT 2w, 2 ch. PL, LHF 
ae MAIGMCIICA tO, Lo ch, 458470 
SPSAI Sw, Bch. Vb 1SO- 190 


QUA! 
#ae HUY 5+ UNITS 
eee BUY 10+ UNEES 
#**BUYING LARGER QU. 


a -l. FREE: K 
FAX ORDERS TO: 310-312-5437 


SERVICE MONITORS: 
IFR, Motorola, Wavetech, Cushman 
Hundreds in stock- 

All sold on approval with warranty 
RADIOS: 100 watt UHF syntors, 
Syntor 9000 Low band, ALL MASTR Il, 
MICOR, and MITREK in stock. 
Most base station. 

First Class Comm. 

109 W. Marisol, PO3423 
South Padre Island, TX 78597 
(956) 761-7454 


Featuring 


innulcast 
OLUTIONS 


Audio 
Frequency 
Intersite Links 
Test Sets j Ageless™ 


TX Control 
ae Master 
Oscillator 


716.223.4927 TEL 
716.223.3255 FAX 


| land mobile simulcast overlap clarity 


Circle (112) on Fast Fact Card 


AMI 


SPECIAL PRICES ON 
MOTOROLA 2-WAY RADIOS 


TEL: 817-568-8550 
FAX: 817-568-8023 


* GP300 VHF/UHF 
* GM300 VHF/UHF 
* GP88 VHF/UHF 
* GP68 with keypad VHF/UHF 


All radios include standard accessories with Manufacturer’s warranty. 
We accpet COD payment and delivery within 8 working days upon 
receipt of confirmed order. 
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MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR/HT1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
PP1000X / MTX / MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
-mail: radios4sale@juno,com 
All major credit cards accepted 
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mm 0. ainsi CHANNEL ELEMENTS 
EG yMNicaTIONS NN eatin at YOUR FREQ. - $20.00 


————s Headsets and Ear-mics : rf 
HOLESALERS - We cany alarge variety of Brand names such as: with trade-in/3 working days 


Antenex, Astron, A.W. Cases, Decibel, Jbro, CRYSTALS 
yyRcw IS NOW ON-LINE ‘ee Maxon, Midland, MX-COM, Tekk, Telex, 
FREE for qualifying dealers. Call or Fax TCC, TPS, Vertex, Relm, Ritron, Cable. MAXON, TEKK, UNIDEN/7working days 


Request for FREE Software & Access Code! * We have Fiat Rate Repair Service. 
* We Do Installations of MX-COM boards Channel Element HQ/Kirby Ent. 


(800) 726-9015 « (612) 884-8352 « Your One Stop Warehouse for All Your 4120 Kirby Rd. Cincinnati, OH 45223 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 
SHE US OUT oN THE WEB TODAY ~  « Wholesale Prices to Dealers Only | -800-237-9654 
tip: /www.radiocomm.cor 
sesh el FAX: 513/542-8870 


Circle (115) on Fast Fact Card 


CELLULAR & iEBBees a 


Wireless... Remote... Control... Anything... 


. Bee 
a & 3 
we with your company's logo. comet labels for batteries. 5 2 5 es = => 
ae Bar-code printing systems. 2 = Ss 4 & a x 
4 Call us for free samples. 2 3 = s g es a 
neseSz re 
iy ADVANCE LABEL & TAG Sass -2 a 
& es “a 
Bz: = 
=. oS = 
& es 


WIREL 


Ni 1725 N. McDonald St. 
» 
7. UL spice TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 


303-3 
fax 303-337-3084 


PageTap, Inc. 


tele. AC 


CONTROL SOURCE, 


we have the solutions, 


Te 


BUYING ERICSSON-GE EQUIPMENT BUY & SELL: - 
CALL OR FAX FOR QUOTE LTR-800MHz & SOOMHZ EF Johnson « Kenwood * Uniden 
ZETRON Model 46 GEMARC., ........... NEW ... 
PD 686-6 VHF duplexers . suas MOTOROLA 
$825 Systems Control head .... ; UHF * VHF * 800MHz * S900MHz . 
RANGRiDelta EDAC table-top station .. * Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 


PE/MPX/PMII new parts call with P/N 

PC202S VHF PCS portable winew battery ......... L« 800- 7 86- 2 1 99 

MPTUHE Antec ec - ERLING 203. aetna Es . enn TX 75069 
ax: 972-562-795 


MPI 8-unit multicharger, check: 
RANGA 450-470, 100w, less accessorie “ ISSOCIATES, INC. Mike Malone 

LTA-SX VHF 110, less accessories . Nationwide Purchasing and Salts ot Uses 
DELTA-S VHF 110w, less accessories é Two-Way Ratio Equipment www.usedtwoway.com 
DELTA-S 450-470, 100w, less accessories .. 
DELTA-S 42-50, 110w, less accessories 
DELTA-S 42-50, 60w, less accessories ... 
MVS control panel 16-channel, scan ... 


* BOARDS * STRIPS * ACCESSORIES ¢ ELEMENTS *REEDS« 


MLS-I control panel 8-channel, scan... iii ES 
BOS PLS MPI apenker ne no'sca a PCi — PEKAAR COMMUNICATION INC. = 
MPA/MPD speaker mic. ........ < $ Specials of the month $ Steve's back, eameany 2 of ey: Electronics Corp. < 
MRK speaker mic wen [eal = GE MPA Portables 16-channol, 504670 range ce ogc posses vets svevvse anesvvey oy nsnenevonne SPECIAL ....., $225 
DSTAO1 MVS desk-top station EW al «MOTOROLA MAXAR Mobiles—hi-band, 150 range, with accessones _..... SPECIAL... S55 
seein 3 a 


GE DELTA §S or SX Mobile—110w, hi-band, 150-170 range wiaccessories .. 


MASTR {I C-500 8-channel, w/scan ... 


SPECIAL $50 ca, 


TIAS « 


MASTR I! C-500 single channel a MOTOROLA MX 350 Portatiios--Model H44 AAU 11408 4 freq. TX 475MHz tx A72MHIz wid attery - 

MASTR Il 150-174, 100W , no accossories = GE RANGEA 150 Mobile—ti-band 40w with accessones 20.......... . $190 

§-990 128-channel head. wiwarranty .. Tm =6GE Custam MVP mobiles, hi-band or low-band . x $65 

CH6SA1 MPA 6-slot charger NEW ... (GE MPD PLS leather cases, short or long NEW $5feach 
SM XM e GE PHOENIX Mobile NSHH1W40TB—Hi-band dual pnonty scan/qrey case with accessonies .. $200 ea 

bac cal UAE DEPTS on MOTOROLA MX 350 CenveniaComm chargers with cable . $18 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road « Forest, VA 24551 
Tel: 804-525-0068 ¢ Fax: 804-525-0078 
wew.newlondontech.com 


MOTOROLA HT220 Portable hi-band COMPLETE ....... mise veut AS IS... B for $100 
Catalog Available If you ‘can't find it, try ‘us! Gall (201) 772-0704 


*SQ33u « SIN3SW31a* S3IHOSSA00V = SdlWLS « Sduvog « 


STATION IDENTIFIERS 


* BUY 
«30Vuls 


ICOM equipment bought, sold & repaired. 


Handheld Repeater Controller 


. cataicata Morse code and Voice ID Friendly, competent service. fc OM 
Onvert any handheld or 2 ot 

mobile radio into a simplex or u 3 monitors and 3 timers Dealer pricing. eas 
duplex repeater system. 4 Several models available SWS Security a 

rel aliipns inthgceliac lgl U Special prices for a limited time] |.“ (410) 879-4035 COM 


emergency Service repcaters 
at remote locations or disas- Www.spectrum-usa.com 
ler sites. SPECTRUM Phone: 800-566-2788 a 


www.swsec.com 
Sales @swssec.com ICOM 


RACOM 200-722-6664 


216-351-1755 
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MOTOROLA RADIOS FOR LESS 


© <;. WETEC ELECTRONICS 


) < 
' ROA 
VicO 
ROS 
Ww 


RY 


OQ 


a 
%, 
15% 


% 
DY 
, 


Radiuy 


Motorola quality & Wetec pricing — What could be better! 


State & Local 
Governments 
call TODAY! 


1-888-GO-WETEC (END USERS ONLY) 
46-93832 
Visit our website at: www.wetec.com 


NOBODY SELLS 
MORE FOR LESS 


Now you can Solve Voter 
System Problems Fast! 


Remote Comparator Display 


Remote Voter 
Display Screen 


* Control Your Voters fromm ao Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Receiver Failures 

*" Modular & Expandable 


Call or Write for our FREE 
System Planner! 


Transmitter Coverage Problems? 


* Use with Multiple Transmilters to 
Extend System Coverage 

* Automatic Transmifier Selection 

* For Lower Gaps in Existing Coverage 

* Betler than Ralay-Based Conirollers 

* Works with Standard Base Stations 


Lr: Products hhc. == 
tand Mobile Radio Solutions 


1211 Wast Sharon Road, Cincinnati, Ohle 45240 
(513) 595-5900 
info@ctiproducts.com 
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CTCSS Encoding /Decoding 
aud Scrambling in One 


Small Package! 


Radio messages are property and, if left 
unprotected, can legally fall victim to anyone 
listening in. MX-COM's Pvt SQUELCH™ 


Pvt SQUELCH™ voice 


privacy modules are voice privacy adaptors scramble your calls 
j easily Installed In rendering the interception of your 
\ most popular radio information unlawful. Your transmissions 
F hrands including the are separated from others sharing the same 
el Radius GP300 & 


: channel and your messages can only be 
Motorola SP50. understood within your 
designated user group. 


£ 


| 
“rectal SPS0 and Radio GPIUC 
w+ Itaeenars of Motor, ne! 


MX-COM, INC. 


MiXed Signal Modules and Systems 


Inthe U.S; EPCOM, Inc.seses-*-*"* 915 533-5119 
LATCOM, Inc.:-******+* 619 661-2500 


In Brazil: RADIO TECH+++++++++eeo+ee+4++9+* 55-61-321-919 
{n Canada: Omni Provincial Electronics----800 567-6664 


tn Mexico: SYSCOM, Inc, «+++++2+++++++rs+++ (14) 15-25-25 
TR Communiciones:**++-++++++++ (66) 84-04-33 


Marketronics Corp.---- 800 845-1230 
_itieenrennenans 800 726-9015 


MX-COM INC. 4800 Sethama Staion Road Wonstoa-Salem NC 27105-1201 800 638-5577 + 910 744-5050 + Fax 910 744-5054 


Circle (118) on Fast Fact Card 
SALES QW yerfex SERVICE 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
| Volume Discounts 
a2 Wireless Technology 


\eetees #iy 
as 


MARKETING INC. 


» ANCHOR 
<= |i MAC 


= Satcoms 


GLOBALCOMM 
TECHNOLOGY - i 


=? *q 


Orders: 1-800-863-8625 
Info: 713-729-2000 
www.anchorgraphics.com Fax: 713-729-4141 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 


prices 


Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


LOW BAND: USED EQUIPMENT SALE 
1 WILSON HHSDG tau 


ae CL Pow, WEN, churpor 
5 f, wine 


CHE 

OARD rit 100U 
1 JAHD Hx. JOuL) 
@ YArSU 


FT Jub ht, po 


FR 
EFI AMIS 884 IN IS ont 


wo 
* HX 300 bat 
S0Grnn2 Mut 


. 
© 
{716) 427-0830 
Mt orees ate PLUS SHIPPING, © OU Cast Only, $25 min, onder 


Invest your advertising 
dollars where your 
prospects invest 

their time... 
Mobile Radio 


November 1997 


G Mark VE 
Mode! PM81DM 


Full Duplex 


WESOME DE 


Motorola GP300 radios 


Klein 
(800) 959-2899 


fax: (760) 631-1163 
e-mall: info@klelnelectronics.com 
Web: www.kleinelectronics.com 
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For Sate 


General Electric MDR Full Duplex, 800mHz Trunking System. Complete or By Piece 


Mobiles 
17-GE MDR 800mHz trunking phones with full dispatch capability, 


A 


Repeaters (Programmable) 
2-GE Master |, 800mHz, 110 Watt 
Repeater Stations 
G Mark VE 
Model S4NTRYO756 


S&S Communications 
(605) 225-2806 or (605) 225-6650 


For Sale: 


50 each DB Products DB-4140-1A 
VHF notch cavities, used like new. 
Individually boxed, shipped prepaid in 
the USA fo $125 each. 


arutz@shfmicro.com or fax 219-785-4552 
7102 W. 500 S., LaPorte, IN 46350 USA 


‘| ww 


(Gooseneck, Minis & Desktop) 
CELLULAR & PCS HF KITS 
SPEAKER MICS 
PEIKER acustic, Inc. 
phone: 1-800-477-4332 
fax: 916-888-3772 
e-mail: salesusa @foothill.net 


VISIT OUR WEB SITE AT: 
http://www.peiker.com 


USED RADIOS 

at Low Prices! 
*MICOR + GE 
* MITREK *ACA 
* PORTABLES * ACCESSORIES 
= TONE ELEMENTS 
* CHRYSTAL ELEM. 
+ BASE STATIONS 


* MOCOM 70 
* MAXAR 
* RPTRS 
Large Quantities » (940) 433-5452 


Zetron Model 46 Telephone 
Interconnect 
26 Volt Power Supply 


RADIO SYSTEMS, INC. 
HAS FOR SALE THREE 900 
MHz CONVENTIONAL 
QUANTAR/QUNNTRO 100 
WATTS REPEATERS ON 
SITE NEVER USED. 
MODEL T5365A. 

CALL LOU PETILLO AT 
617-593-2320 FOR ANY 
ADDITIONAL INFORMATION 
YOU MAY REQUIRE. 


MOTOROLA 
RADIOS 


in stock now! 
¢ SP50 * Quick Delivery 
¢P110 * Free Program 
*GP300 =» VISA/MC/AMEX 
* Accessories 


800-710-7999 
Fax 714-377-3817 
E-mail: radioinfo@aol.com 
Total Hours 6am-5pm 
Communications “Vest Coast time 


* GP3500 


Classifieds 


Equipment For Sale 


BUY ¢ SELL ¢ TRADE « CLEAN WORKING EQUIPMENT 


Ses. ers. 
10-900 MHz Paging Tx Mol, GE, Granger... .,. 0-6. eee eee Cull 
10-New Sky King 929-932 Digital Paging TX , oe Call 
50-Micor Base/Repeaters 100-375 Watt Low or VHF & 800 Band . Call 
14ASF-5000 UHF Repeater 100 Watt, NEW 402-420 MHz .. Call 
20-Masir || Base/Repeaters 60-250 Wall All Bands Call 

5-GE Detla‘Ranger Base 110 Wath... .. ess Same 
J0-GE EX It Bosie/Aepoators CO Wat... iat Call 
20-Mitrek Base 100 Watt - Call 
25-Aerotron Proneer 1000 VHF Pendclers Call 
Mobiles 25-50 MHz. 

200-Mitrek 30-38 MHz 100 Walt Laefere en .. From. =, $200 
20-Milrek 30-39 MHz 60 Watt, ay Ra isare, From... $150 
300-Mitrek 39-50 MHz 60 Watt From $75 
§0-Syntor X 30-50 MHz 100 Watt From. $395 
100-Detta 36-42/42-50 MHz 100 Watt sss Fram $200 
200-EX 11 36-42/42-50 MHz 60: 100 Watt 1 , From. .. . $25 
200 Mast 1130-60 MHz 60-100 Walt . . Mice Fram $60 
20-Midland 36-42 MHz FM 100 Watt SSS $395 
Mobiles 150-175 MHz 

30-Syntor X 110 Watt 32 Ch , . From . . $250 
30-Micor 45-100 Watl4 Ch 2....0..5 wes .. From... $50 
20-Masir i 60-100 Watt 8 Ch |... 6... ue .. From... $50 
0 MVP 35 Watt Mobile/Repeatar From... $100 
20-Deka S 100 Watt... From... $100 
50-PAC-RT 15 Watl Mobée Repeater _. . From. , $100 


200-Aerotron Ploneer 2000 ,,. ...--.-.-..- c seentie pe One 
UHF Mobiles 450-470 MHz 

10-Phoenix SX 25 Watt2Ch.. oh ... From. $150 
20Syntor X T34VBU 32 Ch 40W Serer From... $100 
20-Sysiem 9000 PAC-RT 4KEAZ00GA gee es. SOS 
§0-Mastr Il 45-100 Walt Repeater Guiklers ...,...,..From,, , $100 
30-Mitrek T44.NA 50 Walt... 0... -- ~~)... From... $100 
5-MVP 25-45 Wan Repeater Buiker — -- From... $200 
50-Micor 45 Watt 12 Ch. . - From $5a 
$00 MHz Mobiles 

20-Maxtrac BOOT 15-35 Watt B-1-8-7 .......... From. .. $150 
10-Privacy & Phones .....0 0.005 - aes re SS Call 
30-Syntor X T45VBB Conventional 35 Watt From. . $100 
20-EX $1 35 Watt W/M Il PA From. $150 
100-Mostars, Micors, Traxars, Midland, TAC, Tec. GE , From $25 

cl 

1-MOT N4450 Digital Controller for Simocast . omasene . $995 
3-Centra Cor Il 16 Mode Consoles = 2 Call 
20-GE Vote Recerver & Voter Panels 5 Call 
§00-MOT & GE Tons &0C Remotes... i wicirunous mee 
$0-Cantracom | Cards... . 6 en eee Call 
1-Dictaphone 9102 10 ch 24 Hour Recorder Call 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
= For Expanded List, updated weekly, look for us on the Internat. 
Address: HTTP: //www.barnettelec.com 
Info: 501-676-5506 
VISA & MC Accepted, HO COD’s 


Circle (119) on Fast Fact Card 


" Minnitennas™ for 


dheld 
CENTRACOM Il hand held data. 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 14 days. 


CENTRACOM I Circle (120) on Fast Fact Card 
Reprogramming and Used Parts 


Prices subject to change without notice 
and subject to availability. 


NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


SELLING TRANSMITTERS 
g00mhz, 72 & 900mhz links, 
Nucleaus 2s, TXCs, NIUs, power 


EALERS WANTED 


FULL REDUCTION 
EMISSION CONTROL SYSTEM 


EASY INSTALL, GOOD PROFITS 
IF YOU SERVICE MOBILE FLEETS 
CALL 1-800-426-6852 


supplies, PAs, various parts. 
H-MC&E 
770-242-8979 Pat Fooks 
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SALE « SALE ¢« SALE « SALE ¢ SAL! 


SUTTER BUTTES 2-WAY 
USED EQUIPMENT FOR SALE 


= 


USED GMARC RADIOS 
For TMX-8825 TPX PORTABLES 


my 


1  Motorala MSR 2000 VHF 30w repeaters CSO OC ............ 
4 Motorola MSR 2000 VHF 30w base CSO DC................ : TMX-8630 MDX GMARC 
10 Motorola Micor C73RXB3106BT 110 w VHF repeater DVP PL. Mobile TMX-8310 MDS 
$ peor hr see bibeeedt dd pated — DvP se (NEW) Sake . i 
lotorola Micor 1 75w L Single User Repeater ea. ° - 
4 Motorola Micor C71RCB31058T 100 w 42-50 MHz PL Repeater $1995 €a Radio Call Rich: (914) 471 5520 
4 Motorola Micor Spectra-Tac voting receivers 42-50/150-162/450-470 ........ $495 €a Satisfaction Guaranteed 
4 Motorola Micor C71JZB-1106A 400w 42-50 MHz Purc........... $1995 ea. Technology 
1 Motorola Micor C34RCB-3105A 12w Base DC/Tone_. ois SREB 
2 Motorola Micor CS3RTB-310SA 65w 150-162 MHz Base DC/Tone $995 ea. Clas ified 
3 Motorola Micor 72 MHz Base/Rptr _.._. = Cail Sul 
125 Motorola Spectra 800 mhz mobile i5w BI. BS ..... pales 5 €a CMC ENTERPRISES 
20 Motorola Spectra 900 mhz mobile 15w D27KGASJB2AK - .... $195 ea rma ion: . 
50 Motorola Mostar/Traxar 800 MHz mobiles various models $75 ea Info t : 2-WAY, MICROWAVE & TELECOM EQPT. 


2 Motorola T-56008 remote console... ......... $495 ea 
40 Motorola Maxtrac/Radius desk mics w/o monttor button (WE $49 ea 
20 Motorola Spectra 9OOMHz 027KGASJB2BK wro acc aw 

5 Motorola Moxy/Maxar 80 UHF 25w PL as is un-tested.. 

3 Motorola STX 800 mHz portable H9STJC5170AE w/keypad 


2 Johreon 8905 OR 

Motoron Mitek 33 0 W Wh asses 
Notorots MSR 2000 110 WV High Gand. 
Minot Mieor Base 110 W High Sand 
Menorch Moor Sse 110 7 3642 


8B 


1 Motorola STX 800 mHz portable H35JMC51570CN 3 button display ............ $295 
5 Motorola PP-1000 full duplex mobile T35JSA5GO5AN wate .................. $149 ea. 
250 Motorola MCX-100 50w VHF MDT43CUA7D00A Rmt. mount $195 ea 


15 Motorola MTX-900 Portables no batt/no chgr ... 
15 Motorola MT-500 4w 8f 450-470 portables H134BBU3164A 
10 Motorola MT-500 5w 6f 42-50 portables H31BBU3144A .. 
12 Motorola P50+ 4w 2f UNF H44GNU71208N ............... 5 
3 Motorola HT-600 Sw 2f VHF H43SVU7120BN witapid. charger 275 ea 
9 Kenwood TK-730 VHF 32F 50w scan Alpha head ... 
30 Johnson 8640 900 MHz Mobiles AS-IS w/o acc. 
25 Johnson 8655 900 MHz Mobiles AS-IS w/o acc. 
§0 Johnson 8700 800 MHz Mobiles AS-IS w/o acc. 
15 Johnson Challenger 242-7172 493 MHz Mobile w/o acc. . 
6 Uniden FPS820TS 800 MHz LTR portable " 
6 Uniden FPS910TS 900MHz LTR portabie ,.. 
10 Uniden SMS925 900 MHz LTR mobiles .......0..... 
4 Uniden SMS930/935 900 MHz LTR mobiles ..... meet siais 
50 GE Oelta SX UHF 40w 32{ CG Mobile radio w/o ace............, 
50 GE Delta $-550 scan head (head only) .. zssias 
51 GE Mastr Il UHF 40w CG MCESKHUSSA wid ace... 
90 GE Mastr Il VHF S0w 150-174 MCS6KAU66A w/o acc. . wanes $49 02. 
25 Standard HX-400K UHF 4w scan portable w/o e-prom .. . .. $75 ea 
15 Racks Avantek 2 GHz Microwave equip OR2C-DR2G _ 
1 Farinon 2 GHz receiver Model SS2000T2 - 
1 Zetron Model 4015/4016 5 position console w/ “4024 command controller. Call 
* All equipment it sold AS-IS unless otherwise specified. 


598 Garden Hwy., Ste. 16, Yuba City, CA 95991 
Phone (916) 674-7532 Fax (916) 674-1941 


POLE © SHALE « SALE « SALE « SAT 
Circle (132) on Fast Fact Card 


CE Oda S 1ONY LIF vl ancessones 

Monona LASB08 

Moserckt Moor Base eters Hof Bard BO) 

Motroa Mecrar 600 1 

Motors MTX 8000 843 ° 

Motor MTX 800 singe Syston... ma es 
Waka MT BORE: ade mats. SOW 
Motorot, Maxtrac 800 56 ie 
Motorog Visars 0D mre 

Uohaat 7782 17-499 wa netserchy 

Grargs OF 7300 Charred modtsre th €4M Soreing 

foe aS oe SV ERS CEEEATD 

Lavse T2428 alan pangs... 

C40) Chane modes. 

ITT AG Gig Wn hot sere 

Feron © 1-2 17- “19 gre yronctachy SAD) wits sercby 

00) Assad Talats ‘Soom soning moos 

doy kalilo agg 

Rosie hand 

ONTO Stes attr 5 saa 


VER SHESK SORES SaReeeRaees 


iws - divs - 31V$ - 3105 dis 21s - 21: 


PALE ° SALE © SALE SALE «© SALE ¢ SALE + SAL! 


BSsssuseag 


SNenatdae wan wae cae 
€ Mee 11 w 290 athanssoes a 
CO New Listrgs © 
Cal Gurtes or Janes at 910-7S3-288S 


Repeat of a past monthly special made even better: 
SP10s at dealer cost, VHF, CSQ/PL; $144.00/$173.00— 
UHF, CSQ/PL; $161.00/$191.00. 

All units new, will all accessories, 
and YES, shipping and insurance are FREE! 

YES, FREE in the continental U.S. 

We sell to end users only, no re-sellers or dealers please! } 

Request our used equipment list 


From your RADIUS LEADER, 


PROCOMM 


Information: 805-497-2397 e-mail: procommusa@aol.com Ordering: 800-497-2394 
805-494-5078 
805-497-3430 web address: http:/users. 24 Hour 
8:00am—6:00Pm Pacific Time aol.com/procommusa/index.htm Fax line: 805-494-3115 


Where quality is #1, but where we want to be dead last when you call for pricing! 
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PRECISION QUARTZ PAGER 


We Rent Headsets... CRYSTALS 


And Radios, loo! MOTOROLA © NEC + UNIDEN 


1000’S OF FREQUENC 
* Deolers Welcome STOCKED & READY 1a “SHIP! 


=, *Daily, Weekly, a} om DECADES OF CRYSTAL MANUFACTURING 
Monthly Rentals ». 4 ] Zs FULL QUALITY CONTROL & AGING PROCESS 


* Motorola Radios ch Fins *ALL SIZE ACCOUNTS SERVICED per 
Toler RACING ELECTRONICS *LARGE QUANTITY SPECIALISTS 
< * CONTRACT PRICING AVAILABLE 


1-800-272-7111 LCD'S °sreaners ° PrOGRANNERS 


PAGECORP INDUSTRIES 
| MOTOROLA Oe aE 


Int'l Calls « 1- 714-721-1621 © Fax: 714-721-1030 © www. pagecor. com 
Company Checks & Major Credit Cards Welcome 
VY Ask Customer Service for a Parts + Pricing Handbook! 
Circle (123) on Fast Fact Card 
(Ms) MOTOROLA 


Authorized Paging 


RADIO Systems Dealer 
RENTALS 


* KENWOOD also available 
* FM approved, Intrin. Safe 
%* VHF, UHF, 800MHz 
* HTI1000, P110, Visar 


* DEALERS— 
Call for price list 
and brochure 


800-614-6500, Ext. 12 


We feature on-site customer owned poging 
systems ond pagers from Motorola 


,f AGEL = 


"aly A International, inc’ oS 
http:/www.pageco.com 4% 


=== COMMUNICATION SERVICES, INC. 


Circle {125) on Fast Fact Card ey aa) ; 6.10 a MOTOROLA 
poco co-----4 \ = Cay piel Arehaes RADIO RENTALS 


¢MT1000, GP300, P200 
ust 800-5 22_MOSS * intrinsically Safe 
| Think... 


¢ Full Line of Radio Accessories 
1: if this had been your 


«Mobiles & Repeaters 
« 24-Hour Service 
ad, you'd have a prospect 
I right now! 


¢ Dealer Inquiries Invited 
1-800-283-COMM 
Call 800-347-9375 to place 
your ad today. 


EVENT RENTAL COMM., INC. 
ee ee ee eee ee ee ee = | 


e-mail; eventcomm @ aol.com 
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Classifieds 


Computer Software 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

© Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 

¢ Mapinfo file import 

¢ CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


| 800-441-0034 
2] www.comm-data.com 


Circle (126) on Fast Fact Card 


Communications Data Services, Inc. 


wilN/S6 SMOpUlAA JO} PeUBIsep UOeoIdde yIqG-zE 


Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / MIF/ BMP File Formats For AutoCAD, MapInfo, MapExpert 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or fleld strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 3- 
D plots and site management software. Give us a call and we'll tell you 
how. Do "what if" studies and solution analysis in-house! 


Call for free brochure & demo disk. 
SorrWricut, LLC 
1010 So, Jouert St, Sure 204 
Aurora, CO 80012-3150 USA 
Te.. (303) 344-5486 
TeceTAP (BBS); (393) 344-5378 (9600, N.8,1) 
Fax: (903) 344-2811 e-mail sales@softwnght.com 


Circle (127) on Fast Fact Card 


New! °C Radio sil Software 
FEATURES & APPLICATIONS: 


w Cost Rods & lore! Stotistic 
o Spe ectryts Analyze 0 O8ose Siotistics Filer 
0 lactkel Display ‘the his Time, ( of Count 
0 PL/POL/DTMF Logging Highest Pedonn 


decode Service Shoos 
a Trafic & Loading Studies 
af ‘cobs. ind Quiet Fregs 
0 Public Sofety Command Pas! 
o Community Repeotet Logging 
o TY News Desk & Yors 
onK aay o Emergency Response Teams 
0 Oplionnl GPS & Rem 0 Surveillance & Countermeoswies 


“* nal Intelli Download from BBS: 1-408-258-6462 or 
-408-926- gence FREE DEMO Internet URL: http://www.scanstar.com 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 
- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 
- Receiver Desense Analysis 
- Signal Level Analysis 
~ Communications Site Design 
- Site Management Database 
Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


i 


0 Conventional Scaarang oRur 10 
0 Wantlows!*3.1, 3.1 aD 
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Micropath® Corporation 

2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@ micropath.com @ www.micropath.com 


» FCC a Ke 


and 


Price Quotes 


Michele Greer 
1-800-347-9375 
Classified Advertising Manager 


November 1997 


CALL 800-845-0408 or 904-656-8673 
http://www.polaris.net/~douglas 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


has the 
soluuion for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell. 


Computer Resources. Inc. 


Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 


solutions 
hardware, and 


can provide complete 
including soltware, 
training. 


205-987-1523 / 205-987-1709 FAX 
Circle (128) on Fast Fact Card 


Classifieds 


Ne $40.00 FLAT RATE 


ze PLUS PARTS & SLIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


es TWO-WAY REPAIRS ALL MAKES & MODELS 


Form 600 Made Painless 


* Print your FCC Form 600 on plain paper ee 
* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 
* Metric & NAD conversions included 
By express $350 By mail $325 
Brown and Schwaninger 
Call for demo disk 202/223-6041 


MOTOROLA MINITOR I PAGERS 


$40.00/HR. PLUS PARTS & SHIPPING/HANDLING | 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA « MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR, PH: (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-8989 
| ape CENT URONCOMM. COM 


ee 

{ 

AS Flat Rate 
Plus Parts 


#* Fast Turnaround 
% Motorola Portables 


Circle (129) on Fast Fact Card 


Paging and Wireless . 
"Simply the Best" 


Flat Rate Repair Prices*: 
Minitor I] $26.75 Bravo Plus $15.75 Renegade $16.75 
Keynote $22.50 Encore $17.75 Express $16.75 
Includes : All Parts, Labor and Return Shippin 


90 Day Warranty on all Repairs 
Fax: 561-683-0059 ===@aj- 
1-800-822-2180 = 22- 


2 Some restrictions apply call for more information http://members.aol.co pwserc 


Increase your profits through 


Portable 
Radio 


800-245-4310 


www.midwest.net/portable 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


(=] GENERAL 


@ COMMUNICATIONS Circle (131) on Fast Fact Card 
@) Mobile 


Communications 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


ee 800-356-3200 - www.gencomm.com 


5157 Anton Drive * Madison, WI 53719 » 608 271-4848 © Fax 608 274-2080 


Circle (130) on Fast Fact Card 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicropROCESSOR-BASED 
Mosites, Portastes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most repains $70 PLUS PARTS. 


We Take Trade-ins and Buy Used Monitors FREE ESTIMATES. 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 
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Classifieds 


Repair Services Accessories 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
== Rolling Meadows, IL 60008 
~ (847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com * 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 


We repair most brands of TX Amplifiers tor 
up to $125.00 (plus pacts & shipping). 
We also repaur Shinwa, Motorola, NEC and GL Magers 
wt Plectron-Instalent monitors. 
ee Pust Tun Around 
ADVANCED COMMUNICATIONS & 
ELECTRONICS INC, 

1036 Woodhaven Drive 
Lynchburg, VA 24502-3757 


(804) O11)-5473 
Paa/Phone: (8b) 237-4762 


ey MOTOROLA 


Authorized Service 


* Authorized warranty Service 
© Quick Turn Around 

Flat Rate Repair Available 
* Free Estimates 

* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
800) 305-6471 


MOTOROLA 


» FLAT RATE LABOR PLUS PARTS ON ALL REPAIRS. 
» PAGERS $14.00 


* PORTABLES & MOBILES $39 
* Quick turn around ¢ Free returf ‘shipping 
. + Factory trained & FCC licensed techs 


- ARCOM 800-567-5636 
+ _ 11420 NW 45ip Place » Sunrise, FL gs9¢9* 


i eal ake ide aoa osvvegvpegpese?@ 


MAXON REPAIRS—FLAT RATE 


pius parts & shipping 
Most other brands $30—$90 
Alamo Communications & Electronics 
Phn: 916-221-0256 
Fax: 916-221-2186 


3060 Bechelli Lane * Redding, CA 96002 


— 


We can create a custom reprint for any 
marketing effort without breaking 
your budget. 


For a quote call: 
Cherie Wood 
INTERTEC Publishing 
Phone: 913-967-7212 
Fax: 913-967-1900 
—————————————————————— 


82 Mobile Radio Technology November 1997 


LITHIUM-ION BATTERY & 
LITHIUM CAR CHARGERS 


ZL 


| New | 
New SLIM 35 
| —=— 430mat Lithwn-on | 
Fe. New Piugen cnasger designed velly 6O0era Batt Priced almost 
| DL eciicalty tor charging Laniwr-10 30%: lass than OFNt ! | 
1 B AESSOSL (5850006 NIH arenes — PH2OL I 


MHACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 


— MicroNet we 


ma Site Management =m 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


GREAT SITES. 44 
GREAT SERVICE. |X 
NATIONWIDE. By 


x 
AMERICAN TOWER SYSTEMS 


For a complete listing, 
visit our website at 
www,amertowersys.com 
or cail 


S 
(888) ATS-SITE 


WASHINGTON STATE 


Good Security. Year around access. 


Eight sites—Seattle. I-5. [-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph; 253-759-4334 * 800-555-SITE 
www.goldspar.com 


REscO TOWER 
COMPAN Y 


Sites available 
in 


South Carolina 


Call Miles McSweeney 
803-686-6686 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower tap amp. If you need an- 
tenna space in: 


Jacksonville » Tampa Bay * Sarasota/Venice 
Lakeland * Sun City « St. Augustine 
Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (B13) B55-1969 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 
‘ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, IL 60631 


STAN STANN 


AAT secon 


Did You Say... 
"No Site Acquisition Cost?” 
AAT understands ("SG yes ] 
your * 


needs oat 
network imple- | 
mentation, and we 
are dedicated to 
making the sile 
acquisitions and 
Management pro- 
cess easier. Choose 
from our valuable 
portfolia of over 
3,000 sites, and if it’s not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE © Fax: 908-417-4825 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


Place your Ousiness on 
top of the world! 


Advertise in 
Mobile Radio Technology! 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 
Contact U.S, GENERAL SERVICES ADMINISTRATION 
1. VT, NH, ME, MA, CT, Al (617) 565-6727 
2. NY, NJ, PR, U.S. VIRGIN ISLANDS 

(212) 264-6749 

. DE, MD, VA, (Except metre Washington, B.C.), 
PA, WV (215) 656-5854 

. AL, FL, GA, KY, MS, NC, SC, TW (404) 331-3105 
~ IL, IN, Mi, MN, OH, WI (312) 353-3299 
. TA, KS, MO, NE {816} 926-1198 
. AR, LA, NM, OK, TX {817) 978-3746 
. CO, MT, ND, SD, UT, WY (303) 236-1770 
. AZ, CA, Hl, NV (415) 522-3304 
. AK, ID, OR, WA {206) 931-7718 
. DC and nearby MD and VA = (202) 260-0692 


OR: http://www.GSA.GOV/PBS/ANTENNA.HTM 


as 


—SODOOnN DUS 


—_ ot 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


“NEED SITES? 


he NCSD 


omtazins thas 


uttenna sires, gil a 
Ince S27 > 


Tek 19808; 462 5964 Fas 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035" 
AMSI., 2635’ AAT, Emergeney Power, 
Air Conditioning, Overlooking Rena, 

Fallon and the I-80 corridor, 
888-825-2626 
GREAT BASIN COMMUNICATIONS 


ANTENNA SITES 
AVAILABLE 


U.S. DEPARTMENT OF ENERGY, 


Southwestern Power Administration, 
Antenna sites available on tower and 
transmission structures located in 
Arkansas, Missouri and Oklahoma. 
For details. call 918-595-6614/6705. 


NEW RHODE ISLAND & 
CONNECTICUT SITES 
Just erected—Prime sites filling up fast! 
Customer-friendly staff and many extras. 


Ledyard-Norwich-New London, CT 
41-27-44 72-01-27 

AGL 350’ AMSL 665” 

Between Foxwoods and 

Mohegan Sun Casinos : 

460 feet above average terrain 


Hope Valley, Ri 
41-31-36 71-44-35 

AGL 217’ AMSL 427’ 
Covering Southern R.I. 
Good 95 coverage 


ing-Hope Vall 
{New Spring °97), Rl 
41-31-25 71-41-03 
AGL 180’ AMSL 300’ 
Junction of Rt. 95 and 138 
Great to fill in black hole area on I-95 
Kingston URI Campus 
41-31-07 71-32-18 
AGL 180° AMSL 285°42" 
48"Faced Pirod tower just 2.8 mi. from campus 


Call: 401-539-8502 


It's Dusk. 
Do You Know 
lf All Your 


~ Tower Lights 


Automatically reports to a 
computer for alarm notification. 


Hark Systems, Inc. 
ARK 768 Travelers Blvd. 
Systems| Summerville, $.C. 29485 
(803) 875-4480 
| COMMUNICATION | 1-800-367-4275 
Fax: (803) 873-5277 
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AEA A Div. of Tempo Research........ 50 
American Tower Systems ..........c060 9 
AMI-Applied Micrologic Inc. .. itd 
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PORGIION, scssscicssas cectpartcnpvicineanccsastarcans 77 
AF Comm Supply .... int 
APG SOUR scien ena 61 
BSTON COND. cistiis scscesncsunciccisiieccconeesieees 5 
AYOGITNOS NIUNINA sssaccusacauesiernticed 22 
Barnett Electronics .......... cee 77 
Battery Network oo... eee 18 
BEE Elacttamlee ines c.ccscsvesiciasercesess 38 
Berkeley Varitronics ...........cccesereeees 13 
Brown and Schwaninger ..............000 81 
Canadian Marconi ...........----..cceeseecees 64 
GEL WAY ES cssssiscaeccaccssicesasciarneverevanvnns 15 
Champion Communications............... 79 
ChargeGuard Corp. ......-.-.2ccecsseeees 73 
David Clark Co. IMC. .........ccesecseceseesees 28 
Communication Resources ...........0... 80 
Communications Marketing Group Inc, 70 
Communications Specialists ........... BC 
Communications Data Services Inc. .80 
Computer Resources Inc. ................4: 80 
Connect Systems Inc. .........0.0.0.0.02.17 
Contéol' Signal! CON: icccsccexcssvssvasuvsecnsves 40 
CPI Communications Inc. .................. 14 
Crystronics Ine. ................. iii 
CT PROOuote ING: sccm eon 
Cutler Hammer/Eaton .........0..0cce 55 


Cutler Hammer/Eaton ... 


Direct Power & Water Corp. .............. 40 
Doppler Systems Inc. ............:csee0e 64 
DFA COMIN COND cseicesesn sescsseceacapsavenses 56 
RAGE asctiin cost errdiarecrserssemmanieonianniecs 58 
EDX Engineering, Inc. ......ce $1 
El Paso Comm. Systems .........:c000 72 
BVO tS) Urges aiscussceaerssassrsnvssnnenenvesapas 33 
Gabriel Electronics «2.00.20... 46 
General Communications .................. 81 
Geotek Communications Inc. ............ 25 
Doug Hall Electronics ...........0....202..... 22 
Harger Lightning Protection ............... 60 
Hewlett Packard ........... Siicasnanasons WO 
H&T Congressos E Feiras LTDA....... 47 
Hutton Communications .......:cccerrses 4 
Hutton Communications «0.0... 69 
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Fast Fact Advertiser 
Number Hotline 
Shackas. 760-598-8900 
1 re 818-222-5655 
4 kc Sener 817-568-8550 
Tecan 408-778-2000 
120 sisciss 800-323-3757 
104 sisi 800-255-6222 
ri ree 800-543-9191 
ica 714-458-7277 
2 ee 804-794-2500 
TID: scx 800-423-3858 
hier 619-740-6670 
47 ......... 800-336-3115 
ee 732-548-3737 
120 xcs 202-223-8837 
AG havisivee 613-592-6500 
Bi cccssiosse 800-321-4700 
12S sissies 281-362-0144 
UT xen 800-458-3410 
OP civcccves 508-751-5800 
VAG roe. 606-491-5410 
TOS sss 800-336-6825 
ho fen peee 800-854-0547 
Ufc eee 800-441-0034 
i) 205-987-1523 
2 errs 800-545-1349 
BE cstssitne 303-989-8000 
TC savaiseswas 972-437-5320 
124 sce 954-776-0031 
TAT caw 513-595-5900 
BB sisi 403-259-3200 
BO wine 403-259-3200 
(cee 403-259-3200 
DA ssicecas 770-392-0002 
{see 800-753-8459 
BO scsisve 505-889-3585 
yt arene 602-488-9755 
57-58 ...... 816-472-5544 
o; eo 520-204-2597 
ns |: HA 541-345-0019 
TOP cis. 915-533-5119 
QO xicissiie 201-641-1200 
B38 isiieisi 207-883-5161 
Osc. 800-356-3200 
OB sessieres 201-930-5197 
Be siiiies, 614-261-8871 
BO exes 847-548-8700 
9 ssascoseen 509-921-4001 
BA este 21-533-3387 
Bt. wees 800-442-3811 


101 .....,. 800-442-3811 


Page 

Company Number 
IFR-Systoems) (N0eeeeaeea as 37 
Intertec Publishing -............::cccserees 
JBRO Batteries Inc. ....... 

Ki6it:- Bleotronles cs. easie oesieinnse 
Leavitt Communications Inc. ............. 44 
Maextad, Ineiancciccapccnmniininsic 


McManus Communications 
Mechem Electronics 


Micropath Corp. .............. 
Midian Electronics INC. 00.0... 49 
MIG EIR scessicasccarcccencarrnnncnes z 


New Hampshire Communications .....72 
Noreonint Gormss.=secaskwoneriee 58 
| eer 72 
Optoelectronics Inc. ...........cc0eceees IFC 
PageCo International Inc. .................. 79 
PageCorp Industries -.0.........cceeeeee 79 
PIROG) Wn@scunaannwanncaramagay 61 
Polaris INdustri€S oo... cesecsesestseseees 69 
Polyphaser Corp. o......:..:ccccccseeneseeeee 21 
Portable Radio Service ....-.... cee 81 
POCORN fesstsnscrarsssrsesoxrneapanoourrcy ners 78 
RO: EXOTOSS INC: cseiisscsccccsticscscccvsne 73 
RCW Bistibuting 22.3 caetinncscs 74 
PRE NG sess cases csayesasaatneansansicatprasoand 20 
SOWCHONG iincascanccencsienannicinad 60 
ServiceWare Corp. .........-:cesceseseeeee 54 
Sharp Communication ................0.000. 72 
Simulcast Solutions ..... 73 
PHOT V EO hrctrs tte oc ccxenonstsareenrensad 80 
Sonic Communications Inc. .....,......... 12 
Sutter Buttes Two-Way é 

TAEDA Gi cceecepcanssssspquapycctpnesnanaaens 

WNORONIY sss siccaissececactessaccnscancecebavsencasis 

Transportation Safety Device............ 34 
Trilogy Communications Inc. ............. 23 
UNDP CNG scsviccanncmccncnnnnninines 62 
Tylon Mite Go. Wels oes sa.tesssceeteepterees 54 
TX RX SVM BAG... cesssccceasecrzsmnniaven 3 
Vega, A Mark IV Co. onc ceceeceseteeene 1 
Vertex/Yaesu USA .......2....2-.:eeeee IBC 
Vocom Products Co. LLC ................. 36 
West Tennessee Comm. .............0:00:. 75 
WEW Associates 2... ..24,-<tssccseseropocesee 29 
PENT OUNCE ssicarsansmpscrsciaransouseesevaranesivncey 27 
ZOWOONG: cccisseancscocarrseccncsrensanasissis OO 
LOWON ING ise sete aetin netas 43 


FastFact Advertiser 
Number Hotline 
AG pes 316-522-4981 
eee 800-288-8606 
O89 ecsszens 800-323-3779 
(2) eee 619-631-2811 
2. 847-676-8282 
162535 630-372-6800 
106 ....... 501-763-6250 
102) cscs 540-891-0569 
Rees 303-526-5454 
| 520-884-7981 
ptiemasavane 800-MIDLAND 
ABest 818-764-1333 
2 i= Sone 910-744-5050 
yy 3 eens 603-668-3004 
(ae 916-477-8400 
oS 253-946-2426 
F: sessctstss 800-327-5912 
NO do c5.- 954-776-0031 
VOR cscs 800-957-8700 
AY streeeess 219-936-4221 
113 2 re 404-872-0722 
2G cecstsiss 800-325-7170 
Wier 573-472-1889 
iS 805-497-2397 
W4cccs 800-545-7748 
TS 800-726-9015 
| — 800-USA-1USA 
Ob caine 510-781-5432 
BG ice, 819-770-4000 
[| : 800-548-2484 
VIB sscssis 716-223-4927 
PEF sevens 303-344-5486 
19 wesc 800-688-1944 
yo vee 916-674-7532 
BN 250-545-1150 
C2: iscccnss 510-656-5600 
 ° ee 317-263-9160 
rr 601-932-4461 
MD ssiciiezs 312-755-8741 
AS asd 519-669-5421 
Bo ascovunes 716-549-4700 
Aiccscuneaiis 818-442-0782 
Desai 310-404-2700 
| Se 800-USA-MADE 
T16inace 901-286-6275 
: be 800-221-0732 
3 ee 425-820-6363 
“6 Poems 425-820-6363 
<: ee 425-820-6363 


and trunking systems. 

For solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


962/404-2700 


W vertex 


Vertex Radio 
the land mot™ 
has been in th, 

designing sy nthe 


incorpef 
engine” 
ing and 
which me 
demands of 
public safety, . : 
agencies. : 0” 
The “close to. * 
company philosoy. 
with constant custe 
has lead to many jg 


RADIO COMMUNICATIONS 


Land Mobile Diwsinn af Yaesu USA 


mmHg 


— " 
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TP-3200 


TP-32¢ $279.95 _ 
Full Featured! Shared*Repeater Tone Panel 
with ALL 157 CTCSS/DCS codes: In 
Desktop or Rack Mount version, 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection: 
Great forthe Benchtop. 5,25"*3,3"x1.7! 


PE-2P $54.95 


$D-1000 
Two-tone Sequential Encoder. Two-tone S 
Sub-assembly mounts inside radio Programma 


of other enclosure.. Multiple call 
capability. 1/25" x 2.0"x .4" 


DCS-23 $59.95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" * 1.18" x25" 


TS-32P 


switched outputs from two-tone 
paging calls. 1.25" x 2.0" x .4" 


"$5795 = TS-64 $54.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver, 1.25" x 2.0" x4" 


CSI-100 | == $749.95 
Video Modem. Sends and receives broadcast 
quality,-single frame, color video oyer ANY 
narrow-band communications channel. 


Oty 
eeeT 
Pe as Sic, 
CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for iting 
SMT circuits. CO+1 forcapacitors/CR-1 for 
resistors. 


$59.95 DTD-1 
Squental Decoder. 


e unit provides 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1,7" x. .78" x ,25" 


Single Function DTMF Decoder. 
Provides switch outputs via 


DTMF. 1.25" x 2.0" x .4" 


SS-32SMP $27.95 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable, .53" x 1.0" x .16" 


ID-8 $69.95 
Alitomatic Morse Station Identifier. Meets all 
FOC ID Requirements. Fully field program- 
mable with: included keypad. 1:85%x1,12"x 35" 


PE-1000 $224.95 


Desktop Paging'Encader. Two-tone'sequential, 
other formats available, 7:5! ~7.8"'x12)7" 


$49.95 PE-4/PE-15 $79.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x-1.03" x .35" 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. .9"x1.3"x 4! 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 

toward customer satisfaction. 

Shown are a few of our 

most popular tone signalling 
‘ 


COMMUNICATIONS SPECIALISTS, INC. 


426 WEST TAFT AVENUE ¢ ORANGE, CA 92665-4296 
(714) 998-3021 * FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 
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‘Outside USA or Canada: Jescom Intemational, | Waters Park Dr. #117, San Mateo, CA 94403 USA « Phone (415) 574-1421 « FAX (415) 574-5297 - Also in Italy and Spain 
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